ae 


rn 


lillian 


“16 years of trouble-free 
turbine performance’... 


Reports D. C. Edmiston, Power Plant Superintendent, 
Southland Paper Mills, Inc., Lufkin, Texas 


1 Texaco 


SOUTHLAND Paper Mills first became a 


rim 95. when they put two 6.000 kw. (; I turbines 


Results in terms of clean, trouble-free per- 


the line 
rmance were so satisfactory that when two new 10,000 
kw. turbines were added in 1947 and 1948, Texaco Regal 
Oil RGO was the logical choice for lubrication. Superin- 
tendent Edmiston says 
Texaco has given us 16 years of trouble-free 
turbine performance. We find that Texaco Regal 
Oil R&O keeps our turbine systems free from 
sludge, rust and foam...assures normal bearing 


‘temperatures and instant governor response.” 
There is a complete line of Texaco Regal Oils RGO —espe- 
cially refined and processed to meet the stringent require- 
ments of all leading turbine builders 

Let a Texaco Lubrication Engineer help you select 
the proper one to assure. top efficiency performance from 
your turbines. Just call the nearest of the mre than’2,000 
Texaco Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 
17, New York. 


TEXACO Regal Oils R&O 


FOR ALL TURBINES 


IN... TEXACO STAR THEATER starring JIMMY DURANTE on television... Saturday nights, NBC. 
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Every foot of Okolite Okeprene is subjected to 
the highest voltage a-< end d-« water immersed 
factory acceptance tests in the industry. 


——} — — 





why Okonite cables last longer 


Field service is the only true test of 
a cable’s worth. And one case 
history after another shows that 
Okonite cables have given years of 
outage-free operation under the 
most difficult conditions. Premium 
materials and careful manufactur- 
ing methods have helped build this 
record. But materials and methods 
alone do not make dependable 
cable. Built into every Okonite con- 
struction are two all-important ex- 
tras: research and quality control. 


Take quality control. One man out 
of every six at Okonite is engaged 
in testing. Du ring each phase of 
production, Okolite-Okoprene ca- 
bles are inspected and tested to 
make certain they meet Okonite’s 


standards. The following list of 
quality controls are not generally 
used by other cable manufacturers, 
but are always used at Okonite. 
Many of these controls are distinc- 
tive Okonite developments. 


. The use of the strip-insulating process, which 
applies a series of insulating strips of con- 
trolied thickness, insures a uniform wall of 
insulation and sheath. 

. Every foot of cable is subjected to the highest 
voltage a-c and d-c water-immersed factory 
acceptance tests in the industry. 

. Each batch of insulating and sheathing com- 
pound must meet a series of tests before it is 
applied to the conductor. 

. Feot-by-foot electrical testing and inspec- 
tion of the insviation and sheoth is carried 
on both before and during application to the 
conductor. 

. Okolite-Okoprene cables cre alweys vul- 
canized in a metal mold to obtein maximum 
density and uniformity. 


Service records prove beyond a 
doubt that these Okonite control 
methods result in dependable, 
longer-lived cables. The Okonite 
Company, Passaic, N.J. 


Available with either copper or aluminum conductors 


ONITE & insulated cables 


2892 








Equipment for Line Construction 


# and Maintenance 
via Grav Jan 


You can order all your heavy-duty equip- 
ment for pole line maintenance and con- 
struction from a single convenient source 
— makes and models known for their 
quality and reliability. 

For example, if it’s truck bodies you 
need, Graybar offers you all-steel units in 
various styles for construction, mainte- 
nance, and general service duties. 

Winches and derricks?... We can 
match the right types of equipment to 
your needs — including models that will 
handle poles up to 70 feet in length. 

For hauling cargo or poles, you can 

- depend on Graybar for trailers and pole 
dinkeys that fit your needs exactly — 
whether your operations involve light- or 
heavy-duty service. 

Perhaps right-of-way maintenance is 
your present concern. Let Graybar fur- 
nish your brush killer and spraying equip- 
ment. We can also recommend and supply 
the proper formulas for both dormant and 
growing season use, 

Graybar provides a convenient, efficient 
source for procurement of all of your 
other pole-line needs, as well—poles, hard- 
ware, wire, strand. 

A single responsibility for everything 
you need .. . when you need it. Graybar 
Electric Company, Inc. Executive Offices: 
Graybar Building, 420 Lexington Avenue, 
New York 17, N. Y. 408 98 


Call Graybar tist for... 


IN OVER 120 PRINCIPAL CITIES 
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ALUMINUM "AUTOMATICS".. 
for ALUMINUM CONDUCTORS 
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Above is the Fargo Aluminum Automatic Line Splice assures better resistance contacts, which ore kept 
The one-piece jaw—indicated by A —assures clean and low hy Fargolene* inhibitor, with which all 


permanent alignment of jaw segments for strength cluminum splices are factory packed. Strengthwise, 


the splice will develop—on 7 strand all-aluminum— 
holding power and ease of installation. At point P P 


full rated strength of the conductor, and between 70% 
B’’, the teeth of the jaw penetrate the high resistant 

and 85% on 19 or 37 strand, depending on conductor 
aluminum oxide on the conductor surface; at point : ! 

size and stranding. Accelerated vibration tests show 


the external contact surface e lean 
oy al contact surface is wiped clean as results comparable to the performance of copper 


tension is applied. This automatic cleaning action splices and conductors. 


LOWER THAN CONDUCTOR DEQUATE INTER-CONNECTION AMONG STRANDS 
w resistonce shown im Oro connection t ween stronds im highly essentiol in 
sting surfoces ond iar c olyuminur T oph shows resistonces between 

the vitimote temperature ruse of t trands on each sid f the splice, os compored with 
» that of the coble. [T,, T; and T t ton gvivolent length of o single 
{ shermocoupies ¢ 


rgolene ; »-corrasive 


) J - ” » ‘ 
water repellent, non-conducting — - | 


grease inert to metals and plot- 
Manufactured by 
ing. It remains in position up to 


35 and is workable of sub- 


FARGO MFG. COMPANY, INC. 


Poughkeepsie, N.Y 


zero temperctures sie iiata eae 
Distributed by 
Ask your Line Material Field Engineer ree — casero 
McGraw ectric ompony Divisi 
for complete details Gob eewend 2... ia Wisconsin 
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Since the turn of the century, the industrial heart of 


the Piedmont Carolinas has been served by an expand- 


ing Duke Power Company system — a system that 


today provides over '¥/2 million customers in a 20,000 
square-mile area ... with a total capacity of well-over 


2,000,000 kilowatts. 


Almost since its beginning 50 years ago, Duke’s tre- 


mendous expansion has been aided by Grinnell — with 
power piping of proved performance. 

Unbroken records of service to many of the nation’s 
greatest power companies, plus provable advantages 
in design, manufacture, and supply of piping products, 
constitute an excellent reason for you to consult 


Grinnell on your next piping job. 


GRINNELL 


PREFABRICATED PIPING 


Grinnell Company, Inc., Providence, Rhode Islend 


pipe and tube fittings * welding fittings * 


engineered pipe hangers ond supports 


Coast-to-Coast Network of Branch Warehouses and Distributors 


. Thermoler unit heaters ® valves 


Grinnell-Seunders diaphragm volves * pipe * prefabricated piping * plumbing and hecting specicities * water works supplies 


industrial supplies e 
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Grinnell automatic sprinkler fire protection systems 


. Amco air conditioning systems 
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Allis-Chalmers 
_Distri bution Transformer 


Now Allis-Chalmers gives you proof that insula- are made on self-protected transformers as well as 
tion quality has been tested on every distribution on conventional units. No lightning arrester is 
transformer. The “Impulse Tested” seal on each used in these tests. Allis-Chalmers tests only the 
unit through 500 kva, 69 kv and below, shows transformer, not the lightning arrester. 
that impulse tests were made during production 
using the most modern impulse testing equipment. Get the facts about this and other Allis- 
Allis-Chalmers initiated production-line im- Chalmers tests and procedures that resuli in dis- 
pulse testing eight years ago for pole type units. tribution transformers of the highest quality. For 
Now, every unit is shipped with positive assur- more information, contact the A-C office nearest 
ance that its insulation can withstand severe you or write Allis-Chalmers, Power Equipment 
lightning and line surge conditions. These tests Division, Milwaukee 1, Wisconsin. 


Insulation Quality Is Checked using this testing equipment for all Allis-Chalmers 


distribution transformers through 500 kva, 69 kv and below. 


CHALMERS 
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in nation’s first full-scale 


Atomic Power Plant 


Foster Wheeler steam generators 


will help convert nuclear energy 
into kilowatts 


“ REACTOR VESSEL 
RADIATION SHIELDS 
~~ DEMINERALIZER 
COOLING SYSTEM LOOP 
COOLANT PUMP 
STEAM GENERATOR 
“STEAM TO TURBINE 


FEEDWATER 
eactor and steam generat ns of the Duquesne Light Company's 
Pa. 


wclear reactor am rator sectio 
f station, now under construction at Shippingport, 
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Pressurized water reactor power station at Shippingport 


marks historic milestone in the generation of electric power 


ioe atomic power plant of the future is a dream 
Ground has been broken and construc- 


no longer. 
tion is now under way! 

Here at Shippingport, Pa., the Atomic 
Commission and the Duquesne Light Company are 


Energy 


cooperating in a joint project, erecting the nation’s 
first full-scale atomic power generating station. This 
nuclear power plant will make an historic contribu- 
tion to the entire electrical industry. 

The nuclear reactor portion of the plant which is 
being built for the AEC by Westinghouse Electric 
Corporation will be located underground in huge, 
shielded steel shells as shown in the artist’s sketch 
above. The steam generators (heat exchangers) will 
convert heat from the reactor to 600 psia steam for 
driving the turbo-generator. 


In designing and building two of the four steam 


generators for this first commercial atomic power 
plant, Foster Wheeler will bring to bear a wealth 
of practical experience in the nuclear power field. 
Since the administration of the Manhattan District, 
wartime predecessor of the AEC, Foster Wheeler 
has been actively engaged in atomic energy work. 
FW nuclear power heat exchangers are installed at 
the National Reactor Testing Station, the Knolls 
Atomic Power Laboratory, and on board the U.SS. 
“Nautilus” —first atomic power submarine. 

In conventional or atomic power plants, heat engi- 
neering by Foster Wheeler means efficient and de- 
pendable steam generation at low overall cost. For 
the latest Nuclear Forecast and information on a 
low-cost Nuclear Power Plant, write for HE-5-55. 
Foster Wheeler Corporation, 165 Broadway, New 


York 0. \ 


FOSTER WHEELER 


LONDON + NEW YORK * 


August 22, 1955 


PARIS * 


CATHARINES, ONT. 





PL eS 


LATCH MOUNTED FLUSH - OUT OF THE WAY 


RIVETS MAINTAIN BLADE 
ALIGNMENT 


COMPOUND LEVERAGE 
ASSURES EASY CUTTING 


BLADE SERRATIONS 
ARE MACHINE GROUND 


No. V19S 


Straight Cut 


1%,” Length of Cut, 
STREAMLINED SHAPE yaa” Geena 


WON'T SNAG METAL 


BEING CUT 
TOUGH ALLOY STEEL 
BLADES 


ZINC PLATED BLADES RESIST CORROSION 


New CRESCENT 
SCRATCH AWL 


Distinguished by CRESCENT’S exclusive stream- WITH 


lined design, these new Snips have many outstanding TENITE 
features. Alloy steel blades have extraordinary hard- 
ness and toughness and keen edges with machine HANDLE 


ground serrations which can be factory reground. 


Compound leverage produces tremendous blade Four inch fine steel 
: , blade hardened full 
power with ordinary handle pressure. length — can be 


easily and re- 
Made in three patterns: V19S, straight cut, VI9L, peatedly re- 
left hand which cuts to the right, and VIOR, right ne No. 74 
hand which cuts to the left. All have zinc plated blades seat ieanae 
and parkerized handles. Neoprene Insulating Sleeves 


are available separately or installed. 


Sold by Hardware Dealers 


and Industrial Distributors Everywhere. CRESCENT TOOLS 


LL | Me gon TAL, 


Crescent is ovr trode-mork, registered in the United States ond obrood, for wrenches and other tools. Sold by leading distribytors ond retoilers everywhere ond mode only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK 
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WHAT tHe DISTRIBUTION 


ENGINEER LIKES ABOUT 
THE 


SERIES “C’ 


CUTOUT 


@ One cutout for normal and heavy 
duty service, conventional or load 
break. 


e Uses any NEMA standard fuse link. 


e Interchangeable Fuseholders, heavy 
duty or extra heavy duty, with or 
without load break. 


eee 


Ratings 


10,000 
10,000 
8,000 


Distribution Engineers... 


Get more for your money! 
@ Higher Interrupting Capacity 
@ Positive Load Interruption 


R&IE EQUIPMENT DIVISION 


1-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. 
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fi rst 
atomic submarine 
uses 


TIGER BRAND 
ELECTRICAL CABLE 


The Nautilus was built by General Dynamic Corpora- 
tion’s Electric Boat Division shipyard, at Groton, Conn. 
She was launched on January 21, 1954. 

Very frankly, we cannot recall a more critical appli- 
cation of electrical cable than this new atomic-powered 
submarine. And from one end to the other, this amazing 
boat is laced with Tiger Brand Electrical Cable 

But here’s the important thing—you can get the same 
quality that went into the Nautilus. Just call your 
American Steel & Wire salesman. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIGUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Y 


y 


A STANDARD TIGER BRAND CABLE 
FOR EVERY SPECIAL JOB! 


paper & vornished combric cable mold cured portable cord 


osbestos wire and cable machine tool & building wire 
shovel & dredge cable special purpose wire & cable 


aerial, underground & submarine cable 
USS Tiger Brand—wares cane 


oe ie a ie eS ee oe Se ee 
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POWER UTILITY 
STEPS UP USEFUL 
AIR-TIME ONE-THIRD 


Albany district of Niagara-Mohawk Power Corporation 
is using General Electric all-electronic selective calling 





equipment to gain one-third more useful air-time 
in its 2-Way Radio system, according to Wesley Baylis, 
Niagara-Mohawk Communication engineer. 


— selective calling system permits the radio dis- 
patcher to (1) call an individual driver in the normal 
manner, (2) automatically call him to the radio by audible 
means when he is working away from his vehicle, or (3) 
leave a call for him when he is out of audible range, by 
means of a signal light on the radio control unit, which 
remains lighted until he answers. 


Ihe dispatcher saves valuable air-time because he need 
not keep repeating a call for a driver who is away from 
his vehicle. He completes more calls faster. The saving of 
air-time, permitted by General Electric selective calling, 
also allows optimum use of 2-way radio on more vehicles 


than is normally possible. 


Private conversations are carried on by Niagara- 
Mohawk between 12 dispatching points and any of 60 
electric and gas service vehicles operating within a 60- 
mile radius of Albany, New York. Selective calling also 
eliminates most interfering calls from other utility radio 
systems, no matter how powerful their signals may be- 
come during freak atmospheric conditions. 


FOR ADDITIONAL INFORMATION on G-E al/-electronic selective 


calling equipment, write: General Electric Co., Section X1985-22, 


Communication Equipment, Electronics Park, Syracuse, N. Y. 


2. MASTER CONTROL for Albany District of Niegora-Mohowk. Two dis- 
potchers ore used to coordinate radio colls to 60 vehicles of both gos and 
nlectric service departments. Calls from eleven remote control points are 
relayed throogh master controllers ond one 50-watt G-E transmitter. Master 
controllers can contact any individvel vehicle at any time through o 
General Electric selective colling system. 


16 





1. ALWAYS AVAILABLE BY RADIO... even with an air hammer going. The 
foreman of this gos service crew of Nicgora-Mohawk can be called to the 
radio in his truck at ony time. General Electric selective calling permits the 
master contro! dispatcher to automaticolly sound the vehicle's horn, which can 
be heord over the din of excavation work and traffic. 





a 


FREQUENCY STABILITY & SELECTIVITY 
guaranteed for life! 





3. REMOTE CONTROL point in radio system of Niagora-Mohawk Albany 
District, which funnels calls through ao master control and 50-watt transmitter 
to any individual gas or electric service vehicle. 


Progress ts Our Most Important Product 
GENERAL @@ ELECTRIC 
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the ko 
resultofa 7” 
nation-wide ==> 
utilities 
survey 


POWER LOSS PRACTICALLY ELIMINATED! 


Deep, flared cable groove at mouth 

with extra built-in strength provides 

for dual use .. . suspension as well as 
angle pull-off ! Turning angles on all sizes 
permit widest range of conductor sags. 
Light weight to reduce conductor damage 


HAS”... TYPE AND SIZES 


Catalog Min Max Ultimote 
Number Groove Groove Strength 
Diemeter Diameter in Lbs 


HAS-85-S 40 85 17,000 
HAS-104-S 50 04 25,000 
HAS-118-S 70 18 25,000 
HAS-129-S 90 2? 25,000 
HAS-139-S 90 39 25,000 
HAS-147-S 1.00 47 25,000 
HAS-162-S 1.10 62 25,000 
HAS-182-S 1.25 1.82 25,000 
HAS-204-S 1.40 2.04 25,000 
HAS-227-S 1.75 2.27 

HAS-252-S 2.00 2.52 

HAS-252-16S 2.00 2.52 


*Available through insulator manufacturers 





USS es 


P.O. DRAWER 2151. BIRMINGHAM 1. 
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CITY OF SEATTLE CHOOSES 
SOUTHERN STATES TYPE WAaQ 
SWITCHES FOR SUBSTATION 





One of the nation’s outstanding municipals, the 
City of Seattle, Department of Lighting, chose 
a number of Southern States Type Wag Switches 
for its recently completed Shoreline Substation. 
Twelve three-pole 115 kv - 1200 amp switches 
are now in service. A second installation of Type 
Wag Switches, at another of the system’s substa- 
tions, will be completed soon. 

Today, extra care must be given to the choice 
of air break switches, because increased generat- 
ing capacity and a higher degree of integration 
bring corresponding increases in short circuit 
capacities. 

The Type Wag is designed to carry full-rated 
continuous current indefinitely and to withstand 
maximum short circuits. Self-cleaning, high 
pressure line contacts with greater deflection, 
shuntless design, and simplified mechanical link- 
age assure adequate performance—even under 
the most adverse conditions, including icing. 

Other features that cause increasing numbers 
of utilities to use Type Wag Switches are: 
double-race, greaseless bronze ball bearings; 
oilite sleeve bearings; simplified design; no 
maintenance; and rugged, high-quality con- 
struction throughout. 

Careful study will show why it will pay you 
to use Type Wag Switches. For additional de- 
tails, write us for Bulletin 390-R. 








® 
tN CANADA: Dominion Cutout Co., itd., Toronto 
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140,000 Kva, 115 Kv, is the 
rating of this main step-up 
generating station transformer. 
Completely assembled except 
for bushings and coolers, it 
traveled by train to its desti- 
nation in an upright position. 
This simplified the matter of 
installation and saved time 
and money for the utility. 
Pennsylvania's space-saving, 
shell form, Contour Design 
construction made this type of 
shipment and installation 
possible. Although if has a 
large Kva capacity, only 9000 
gallons of oil are required to 
cool the transformer through 
four oil-to-air heat exchangers. 


a ae ee En yeas c sia _ 


TT 


SEE NEXT PAGE 
FOR INSIDE STORY 
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BOTTOM CONNECTED 


Mounting holes and terminal location on adapter (Cat 


No. SKO258) exactly match those of old meter. Adapter 
slips over wires easily, only requires screwdriver to 
make quick, permanent connection 





Left: (Cat. No. SKO27S)—flanged opening on adapter fits 
over meter in top end wall of indoor test cabinet 
Right: (Cat. No. SKO0368)—adapter has forked terminalis 
to convert Banjo Type A Base connection box. Other 
adapter types availabie 
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socket metering 


Factory-wired from socket to 
terminal block, new Murray Adapter 
saves time and money on changeovers 


Users tell us that the average open wired installation can 
be converted to socket metering in 3 to 4 minutes. 


Judge for yourself! Here’s all that’s required to complete 
conversion: loosen 4 connections in meter base and re- 
move bottom connected meter, slip Murray Adapter over 
existing lines, tighten terminal connector screws, cover 
and seal terminal chamber, insert socket meter — and job 
is finished. 

Murray adapters are available in a wide variety of in- 
door and raintight units to fit the many bottom con- 
nected and “A” base installations in operation. All units 
are deep-drawn from aluminum or steel—can be fur- 
nished factory-wired with whatever size and terminal 
you require. 


For further information write Murray Manufacturing 
Corporation, Dept. EW-2, 1250 Atlantic Avenue, Brook- 
lyn 16, N. Y. 


“Quality doesn’t cost... it pays!” 
. Sefety Switches * Service Entrance * Fuse 
Ponels * Meter Mountings * Magnetic- 
Hydrovlic Cirevit Breakers * Load Centers 


1 CAMADA, MURRAY ELEC. MFG. CORP. (Canada) LTD. TORONTO, ONTARIO 
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RODUCTION and plant efficiency can be stepped up to 
new highs. . . easily . . . automatically ... with versatile, 
economical Philco microwave. Turnpikes, utilities, pipe- 
lines, and railroads prove Philco microwave a powerful tool 


j } 


to increase productive output ...and actually cut costs! 


1 over great distances— 


From one central point—an 
Philco microwave gives you direct control of important 
operations. Philco microwave places hundreds of vital 
functions right at your fingertips. Two-way con 
tion is private—push-button control gives 


tion a te harm 
action at remtiote por 


Philco, world’s leading microwave manufacturer, maintains 


an experienced and skilled technical staff available to you 
for systems planning, installation and service. For informa- 
tion, write Philco Department EW today 





ow. 


it 
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TURNPIKES use Philco microwave for 
trafhe control. Over rough terrain, fully 
automatic Philco microwave systems pro- 
vide a reliable, low-cost means of com- 
munication to meet emergencies, keep 
highways clear of possible blocks . . . main- 
tain contact with radio-equipped cars and 


trucks... ‘round the clock 


PIPELINES use Philco microwave for 
automatic operation. At this control cen- 
ter, pressures and flow rates of oil, opera- 
tion of pumps, compressors and telegraphic 
printers, throughout this 1000-mile pipe- 
line, are monitored and automatically con- 
trolled. Duplex voice communication is 


provided from one location to another. 


RAILROADS prove Philco microwave 


dependable. Philco microwave has proved 


to be a reliable and dependable means of 
communication, even during floods and 
storms when vulnerable wire lines have 
failed. Voice communication, telegraph 
and teletype are transmitted instantly to 


remote stations along the route 


‘ 


.STEPS UP EFFICIENCY 


by Centralizing Plant Control! 


Photo comriesy West Virginia Turnpihe 


Phote courtesy Platte Pipe Line 


elites dies -seeeercete ones 
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PHILCO CORPORATION 


OVERNMENT AND PHILADELPHIA 44 


NDUSTRIAL DIVISION PENNSYLVANIA 
























Hot-Line Maintenance 
SAFELY AND ECONOMICALLY 


P.P. =66200 - 6” - Strain Insulators 
are specifically designed for HOT-LINE WORK. 





There’s MORE space between 
the skirt of the insulator and the 
clevis pin for hot-sticks. Also, 
the extra long clevis pin gives 
more gripping surface for the 


jaws of the hot-stick. 


Linemen, having space to work, 
work more quickly and safely. 
They get the job done in less 
time with no interruptions of 


service. 


- Parkersburg, 
r 
Porcelain Products, inc. wena ae ate 


24 August 22, 1955 @ ELECTRICAL WORLD 








Your Motors and Generators 


Old fashioned motors and generators which 
can’t keep up with modern demands. Electrical 


machines whose 


don’t match changed operating conditions. Don't 
National. 


discard them until 


Often such equipment 
rewound to meet your new requirements for a 
fraction of the replacement cost. 


Outmoded equipment can be rejuvenated by 
the introduction of modern winding techniques. 
Minor changes in design and materials often 


you 


performance 


c hec k 


can be redesigned and 


characteristics 


with 


make a world of difference in length of life and 


reliability of service. 


Need 


increased 


Need a motor converted to operate at a higher 
The 
of hundreds of instances in which National re- 


or lower speed? 


capacity 


from a 


table below shows a few 





° increased capacity 


generator? 


design of old equipment has saved a National 
customer the cost of a new motor or generator. 


Write today for details, or get in touch with 
your nearby National field engineer. 


Typical National Conversions To Produce New 


Type of Equipment 


Steel Mill Motor 


Waterwhee! Generator 


Motor 


Turbo-generator 


Induction Motor 


Rating before Redesign 
1875 HP, 900 RPM, 22 
volts, 3 phase, 60 cycles 
22,223 KVA, 171.4 RPM 
11,000 volts, 3 phase, 
60 cycles 
125 HP, 600 RPM, 41 


volts, 3 phase, 6! 
cycles 

1563 KVA. 3600 RPM 
2300 volts, 3 phase 
60 cycles 


75 HP, 3560 RPM 
220/440 volts, 2 phase 
60 cycles 


Operating Characteristics 


¢ changes in voltage, 
speed or frequency 


New Rating 
1565 HP, 750 RPM, 4160 
volts, 3 phase, 50 cycles 
27,000 KVA, 171.4 RPM, 
11,000 volts, 3 phase, 
60 cycles 


150 HP, 720 RPM, 2300 
volts, 3 phase, 60 cycles 


1563 KVA, 3600 RPM, 
480 volts, 3 phase, 

60 cycles 

75 HP, 3560 RPM, 
220/440 volts, 3 phase, 
60 cycles 
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NEW UTILITY STATIONS, C-E EQUIPPED 


des only new stations on new sites placed 


e JANUARY 1, 1950 


CONTRA COSTA 
HAWTHORN 
NINEMILE POINT 
EDGE MOOR 
PALATKA 
JOHNSONVILLE 
DANSKAMMER 
BECKJORD 
alk ial et en A: 
PLANT X 
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SAGUARO 
MORRO BAY 


OMAHA 





Vermilion 


Power 
— Station 





Vermilion Power Station joined the Illinois 
Power Company’s system on May 20th, when 

Unit No. 1 was placed in service. This 
75,000-kilowatt unit will be followed by a 
100,000-kw unit scheduled for operation in the latter 
part of 1956. Sargent & Lundy are the consultants. 


Economic studies indicated the desirability of 
locating this new plant on its present site, 

10 miles northwest of Danville, Illinois, which is 
a heavy load distribution center for the system. 
It is a cooling tower location, station water being 
pumped from the Vermilion River to a storage 
reservoir formed by damming a natural 


ravine adjacent to the plant site. 


Both of the turbine-generators for the new 
Vermilion Station are served by C-E Controlled 
Circulation Steam Generating Units 

A cross-sectional elevation and brief description 
of the boiler serving Unit No. 1 appear on 


the opposite page. B.as4 
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“WE CUT MOTOR REPAIRS FOR 


ONE OF OUR CUSTOMERS FROM 


a LE 


18 MOTORS PER YEAR TO 2 BY 
INSTALLING FUSETRON FUSES” 


nm ne cme tae 























“The owner of a large poultry farm is 
one of our customers. In his operation a . 
great number of motors are used in many 
different ways — pumps, feed grinders, 
heating systems, ventilators, etc. 





ROBERT E. HENRIKSON 
Shop Foremon 






























“But these motors were giving him so 
much trouble that we were rewinding 
from 12 to 24 burned out motors a year 
for him. 


“To correct the trouble, we suggested 
protecting the motors with Fusetron dual- 
element fuses. He told us to go ahead and 
try them. So, after checking the circuits 
and motors, Fusetron fuses were installed 
in proper sizes. 


“Fusetron dual-element fuses proved 
themselves from the beginning. For the 
entire year following their application, 
only 2 motors were repaired and this 
trouble was caused by over lubrication. 


“The motors we rewind are guaranteed 
for a year so we want to be sure they are 
properly protected. That's why we recom- 
mend to all our customers that they use 
Fusetron dual-element fuses.”’ 


President 


NEW ENGLAND ELECTRIC 
MOTOR EXCHANGE INC. 
GARDNER, MASS. 


FUSETRON is a 
tredemork of 
Bussmonn Mig. 
Co. 






Vice President 
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FUSETRON dual-element FUSES do more than 
cut your motor repair costs 


Fusetron fuses save you recalibration and 
maintenance costs 
Fusetron fuses are calibrated at the factory by 
engineers. Once properly installed, they require 
no periodic inspection or down-time necessary 
on mechanically operated devices. 


Fusetron fuses eliminate down-periods caused 
by needless blows 


Fusetron fuses can increase production and reduce 
annoying interruptions of regular maintenance 
because — they wipe out needless blows caused 
by harmless overloads or excessive heating. 







































install FUSETRON duval-element Fuses and 


Fusetron fuses increase life of equipment 


If there is an electrical fault, Fusetron fuses open 
and warn of danger and help hold fault to its 


source. 


Panels and switches are protected against damage 
due to poor contact heating. 


100,000 amp., interrupting rating gives you 
maximum safety 
Fusetron fuses can safely interrupt the most severe 


available short circuit current — and are ad- 
equately safe to meet future circuit growth. 


Fusetron fuses save on installation costs 


They protect against waste of space and money 
by permitting use of proper size panels and 
switches, instead of oversize. 


‘ 

Here's why Fusetron fuses 
give all-purpose protection 
A fuse link combined with a thermal cutout — the 
result, a fuse with tremendous time-lag and much 


less electrical resistance and an interrupting rating 
in excess of 100,000 amps. 


They have the same degree of Underwriters’ 
Laboratories approval for both motor-running 
and circuit protection as the most expensive 
devices made. 


Made to same dimensions as ordinary fuses. 
FUSETRON Fuses fit all standard fuse holders. 


Obtainable in all sizes from 1/10 to 600 ampere, 
both 250 and 600 volt types. Also in plug types 
for 125 volt circuits. 


Their cost is surprisingly low. 


Write for bulletin FIS. 


For loads above 600 and up to 
5,000 amps., 
Use BUSS Hi-Cap Fuses... 


They have unlimited 
interrupting capacity to 
handle any fault current re- 


gardiess of system growth. 


They can be coordinated 
with Fusetron fuses on 
feeder and branch circuits 
to limit fault outages to 
circuit of origin. 


Write for bulletin HCS. 





BUSSMANN MFG. CO. Div. of McCraw Eleceric Co. 
University et Jefferson, %1. Lowis 7, Me. 


ft 


BUSS Hi-Cap Fuses throughout entire Electrical System! (iene 





ST, 


ELECTRICAL WORLD © August 22, 1955 29 











The best ae for your money... 





You can't beat “Inch- Marked” E.M.T. for any installation 
. «» Simple or complex. “Inch-Marks” and “Guide-Line” 
moke neat, multiple runs easy even in close quorte's. 
Uniformly high ductility mokes bends smooth, wrinkle-free. 


You're ahead when you put your money on the line for ELECTRUNITE 
“Inch-Marked®” E.M.T. It’s a sure thing ...an odds-on favorite that 
will pay off every time. 

“Inch-Marked” Electrical Metallic Tubing is the best run for your 
money because it leads the field in ease of installation and economy. No 
other raceway product is available with “Inch-Marks”, Republic’s self- 
measuring system. You simply measure the run to be made and cut the 
E. M.T. at the right “Inch-Mark”. There’s no need to duplicate measure- 
ments on the raceway. Waste is held to a minimum. 

Another ELECTRUNITE® exclusive is the ““Guide-Line’”’, printed on each 
length, to keep bends in line. Troublesome and wasteful “wows” are 
eliminated . . . multiple bends made easily and accurately. And since 
couplings and connectors are unions, there is no need to turn entire 
sections to complete runs. 

Add to these advantages exclusive Republic inside-knurling which 
makes wire-pulling up to 30% easier in the 4%", %" and 1” sizes, and you 
have a sure-fire winner. 

‘No two ways about it. . . “Inch-Mar<ed” E. M.T. can ren rings around 
any other raceway product. Buy it and try it. You'll be back for more. 
Just call or write your Republic representative. He will be glad to give 
you full information. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION * 213 EAST 131st STREET * CLEVELAND 8, OHIO 


Worlts Uledert Reuge of Steudlard, Stal and, Steal Precis 





er a 7 


Made by the producers of ELECTRUNITE...The Original Electric Welded Boiler Tube 


30 


August 22, 1955 @ ELECTRICAL WORLD 








TOOL-CONTROLLED 
CONNECTIONS 


One hand or hydraulic tool 


minimum die.investment...and 
low-cost Crimpit line conne: 
Toe) will make \every servi¢e 
connection from pole to house 


Write for Crimpit bulletin 


Norwalk, Connect. - Toronto, Canada + Factories: New York, Callfornia, Toronto + Export: Philips Export Company 
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!-R BOMER-FEED PUMPS 


meet the exacting needs of the Public Service Company of Indiana, Inc. 


WABASH RIVER STATION 





HE INGERSOLL-RAND double-case boiler-feed 
feet shown above are typical of eight identical 
units serving the four high-pressure steam generators 
at the new Wabash River Station, engineered by Sargent 
and Lundy, for the Public Service Company of Indiana, 
Inc. Each of these nine-stage pumps delivers 1,760 gpm 
against a head of 4,650 ft. The 2,500 hp motor driver is 
hydraulically coupled te the pump for smooth variable 
speed control. Two pumps serve each of the four gen- 
erating units 

Three additional eleven-stage pumps are now on 
order for Unit No. 5 which is expected to be in opera- 
tion in the spring of 1956 

The cylindrical double-case construction of these 
Ingersoll-Rand pumps permits equalized expansion in 
all directions when operating at high temperatures, 
thus meeting the highest standards of 
overall dependability and sustained high 
efficiency 

Your I-R pump specialist will be glad 
to give you complete details 


AIR & ELECTRIC TOOLS ° GAS & DIESEL ENGINES . 


32 


COMPRESSORS 





Other Ingersoll-Rand Equipment 
at Wabash River Station 


@ Filtered water pumps, rated 
500 gpm, 170 ft. TDH. 


@ Vertical heater drain pumps, roted 
210 gpm, 520 ft. TOH. 


®@ lubricating water pumps, rated 
50 gpm, 75 ft. TOH. 


@ Evaporotor feed pumps, roted 
100 gpm, 310 f'. TOH 


@ Vertical service water pumps, rated 
7,000 gpm, 129.8 ft. TOH 


@ Service water pumps, rated 
4,000 gpm, 23! ft. TOH 


@ Ash sivice water pumps, roted 
1,000 gpm, 230 ft. TDH 


10-140 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


PUMPS ° VACUUM EQUIPMENT ° TURBO-BLOWERS 
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WOULD 
BE GOOD ENO 


The “standard specification” for suspension insulators 
undoubtedly provides for all characteristics necessary to insulate 
your transmission lines. You are safe to buy any insulators 

under such a specification ...1F ... 1F a sufficiently thorough 
testing program authenticates the fact that the insulators you buy 
do meet the specifications. And IF you have evidence that they will 
still meet the specifications after years of service. 


Lapp knows that those are big /F’s. So big, in fact, 

that it’s not at all safe to assume that “all suspension insulators 

are alike.” Lapp could not be producing the quality 

of insulators it ships today without a continuing research 

and development program in insulator design, raw material control, 
production methods, glaze fit, sanding and cementing techniques 
—and a never-interrupted program of severe electrical 

and mechanical testing. 


If you want lines which will stay in trouble-free service over the 
years ... we suggest you look beyond the “standard specification.” 
When you've found the real differences in suspension insulators, 
you'll find, as so many companies have, that there’s a positive 

extra margin of operating safety and security ... long life... 


and low upkeep. .. on lines built on Lapp insulators. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 


CORROSION... 76ugh Utility Problem 
HARPER FASTENINGS... S’mp/e solufion 


From turbine to transformer—substation to distribution BOLTS » NUTS « SCREWS 

line—all electrical equipment is subject to corrosion, the WARES 0 RIVERS © SPECIALS 

SILICON BRONZE « COPPER « ALUMINUM 
NAVAL BRONZE « BRASS « MONEL 
NICKEL e ALL STAINLESS STEELS 


day-after-day menace to dependable electric service. 
Harper fastenings protect equipment from costly break- 
downs—provide added insurance against serious out- 
ages. Harper specializes in fastenings of corrosion-re- 
sistant metals—silicon bronze, copper, aluminum, naval 
bronze, brass, Monel, nickel and stainless steel. More 4, —10 x 34" 
than 7,000 different items are carried in stock. Skilled Hexagon Head 
metallurgists and engineers are ready to consult with Silicon Bronze 
you on any specialized design or alloy to meet your re- Machine Bolt 
quirements. See the Harper Branch Office or Distributor 
in your area, or write for Catalog 25. 


THE H. M. HARPER COMPANY 
8205 Lehigh Avenue, Morton Grove, Illinois 


HARPER 


SISTENT EL LR 


SPECIAUSTS IN ALL CORROSION-RESISTANT FASTENINGS 
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Noble experiment at Noblesville pays off 


NONPAREIL Turbine Oil 


Back in 1950 when the Public Service Com- 
pany of Indiana picked a lubricant for their two 
new turbines at Noblesville Generating Station, 
they chose Standard’s Nonpareit Turbine Oil. 
The initial fills were 2,750 gallons for each unit. 
First unit started up September 11, second unit, 
December 17. 

The guarantee that NonpareIL will last the life 
of the turbines made the selection an easy one. 
If Standard Oil makes such a guarantee for its 
product, Public Service Company executives 
agreed, it must be the very best obtainable. 


Their decision was backed up by reports from 
an independent testing laboratory which re- 
searched four turbine lubricants for the utility. 
In more than four years since the initial fill, 
these two 40,000 kw. turbines have operated 
with no lubrication problems. Systems remain 
clean. Neutralization number is always well be- 
low 0.15 mg. KOH /g. Standard industrial lub- 
rication specialists regularly check oil acidity. 
Neutralization number is more often on the 
order of 0.03 mg. KOH /g, they find. 

Would you like to know more about NonpareIL 
Turbine Oil? In the Midwest call your nearest 
Standard Oil lubrication specialist. Or, write 
Standard Oil Company, 910 South Michigan 
Avenue, Chicago 80, Illinois. 


Fred Nicoson (left), Noblesville generating 
station plant superintendent, with Standard lub- 
rication specialist John Pirtle inspect bearing 
and turbine oil temperature charts in Noblesville 
station. John likes this sort of work, has been doing 
it for Standard Oil since he completed the special 
course in industrial lubrication at Standard's 
Sales Engineering School. John's degree in 
engineering from Rose Polytechnic Institute 
qualified him for work in the field of indus- 
trial lubrication. His customers find this 
background and training pay off for them. 


\ 


STANDARD Oil COMPANY 


(Indiana) 
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BA complete 4 service TRIPL-X-TAP unit with 
type GTC connectors used as secondary 
feeder taps. ¢ 







Dossert leads the industry 
again with the NEW 





3-UNIT CONNECTOR 


FOR SELF-SUPPORTING SECONDARY AND SERVICE DROP CABLE 


*U. S. & Foreign pats. pend. 


NEUTRAL CONNECTOR 


Qj INSULATED CONNECTOR 





Forget about hand-taping . . . about complicated Two Insulated Connectors plus a Neutral Connec- 
residential hook-ups! tor comprise the compact, low cost TRIPL-X-TAP 
Dossert’s new TRIPL-X-TAP 3-Unit Connector—for “package”. No need to remove insulating cover for 
subsequent connects or disconnects. No secondary 
spool racks or costly extra hardware. TRIPL-X-TAP 
installations insure positive electrical joints and 
through use of supporting neutrals guarantee 
mechanical permanence. The insulated connector 
housing is made of high strength, high impact 
Bakelite composition, affording better insulation 
and protection. tCourtesy of Long Island Lighting Co 


conductors of copper or aluminum or both—saves 
labor and installation costs insures the most 
dependable connections possible 


TRIPL-X-TAP or its components can also be used 
on open wire systems 


Write for details and prices today. 


rrans ef DOSSERT MANUFACTURING CORP. 


iseweee eS 249 Huron Street, Brooklyn 22, N. Y. 
Since 1904 
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ALLIS-CHALMERS 
New Proposed Standard Test Voltage 
for Switching Surge 


| Goons May 





To Revolution 





| In System Economics 
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New Test 
Provides Answer 
To Unknown 
Performance 
Factor 


LLIS-CHALMERS now guarantees switching 
surge strength for 
tory 17 


transformers for 
Eliminating a major 


power 
ind higher 
unknown factor in transformer performance, 
Allis-Chalmers provides system designers with all 


the information they need 


to coordinate power 
transformers with protective equipment 
This is the first step toward establishment of 


new insulation design which may result in major 
reductions. Without this new test, the un- 
known factor of switching surges often makes it 
necessary to maintain other test voltages at unre- 


cost 


Switching Surges Result from many 





factors, including line characteristics, length of line 
involved, ability of breakers to disconnect without 
restriking, and other complexities 
generally 


The surge is 
New test 
is designed to be more severe than 
switching surge experienced in operation 


an oscillation, shown below 
shown at left 





alistically high levels. Now all phases of trans- 
former performance can be evaluated more prac- 
tically. New lower insulation levels can be estab- 
lished. The final result can be adequately pro- 
tected transformers at considerably lower cost. 


Complete information on how these tests may 
affect transformer design and change system eco- 
nomics is outlined in a new AIEE paper “Insula- 
tion Application of Modern Power Transformers.” 
For a copy, see your nearby A-C office or write 
Allis-Chalmers, Power Equipment Division, Mil- 
waukee 1, Wisconsin. 


ALLIS- 





uction 
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Insulation Quality Standards devel- corona may develop unless design and test pre- 
oped by Allis-Chalmers through its corona-free cautions are taken. Now, with new tests, system 
design program make possible new switching designers will be able to fit completely known 
surge tests. Years of research have gone intoma- quantities into their systems by specifying Allis- 
terials, shapes, and a great variety of designs for Chalmers power transformers. 

the thousands of points in a transformer where 


CHALMERS © 
















600-Kv 


Transformer 
Provides Answer 


Problems 


Thi the highest voltage commercial-type 
ms 


wer transformer ever built. Successful com- 


ion of tests shows that system designers 

1 proved means for raising transmis- 
iges far beyond present levels. These 
ilso prove the quality of new insulation 


hniques developed by Allis-Chalmers 


ympletion of all test operations, this 
r was added to the extensive fa- 


cilities Allis-Chalmers maintains for power 
transformer research 


It provides a means for 
il study of new deve lopme nts like the 


hing surge application outlined on the 
ceding pages 


Acoustical Research, Too 


Al Chalm 


into 


ers research continuously takes 


onsideration problems of utility 
neers as well 


al 


engl- 
as problems of product improve- 
An example } 


irrollville 


year. This 


ment 


the introduction of the 
{ 


Acoustical Proving Ground last 
sound facility, covering 
ten acres, provides utilities with a unique op- 


outdoor 


portunity for finding a practical, economical 
solution to sound problems 


Information 
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SELL Lhd 


yn any of these Allis-Chalmers developments is available 


by calling on a nearby Allis-Chalmers office. Or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 











Know the family of ALATHON polyethylene 


resins for insulation and jacketing materials 


/ 


Higher-temperature ceiling 
VY Lower-temperature floor 
Vf Greater toughness 

Y Longer weather resistance 
/ Low dielectric /oss 


/ Low water absorption 


There is a difference in polyethylenes— 


ALATHON- 


polyethylene resin 


specify 


at¢ 


BETTER THINGS FOR BETTER LIVING . THROUGH CHEMISTRY 
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Your copper or aluminum conductors have the very 
best protection when covered with one of the family 
of “Alathon” polyethylene resins. Insulation and 
jacketings of Du Pont “Alathon” have outstanding 
dielectric properties. Linemen find wire jacketed with 
“Alathon” easy to handle, lightweight, and pliable 

The heat resistance of “Alathon”’ is superior to any 
other polyethylene on the market. Tough, weather- 
resistant insulation and jacketing of Du Pont 
“Alathon” assures long service life 


For additional information, clip and mail the 
coupon below. 


E. |. dw Pont de Nemours & Co. (Inc Polychemicals Department, 
Room 358, Du Pont Building, Wilmington 98, Delaware 


Alathon” poly 
interested in evalveting these moteriols for 


Please send me complete information on Dy Pont 
ethylene resins. | om 


Nome 

Position 

Firm Name 
Street Address 
City 


Type of Business 





Ray Custerd, Voltage Regulator Engineering shows you some of 
the outstanding features of the new URL-16 pole-type regulator. 


' 





ne 








Position indicator can be reset from 


Plug-in connector. All control leads to the tap 
the ground with a hookstick. Di changer, 


Unit assembly of tap changer and 
core-coil assembly provides greater 
strength and rigidity—no untanking 
required for inspection of contacts. ' 


current transformer. and potential 
rect mechanical drive assures posi source terminate in this receptacle-type connec- 


ve operation tor for ease in relocating control cabinet. 





New Westinghouse URL-16 pole-type step regulator 


Simplest, most economical 
step-type regulator ever built . . . 
to install, operate, and maintain 


In the new Westinghouse Type URL-16 regulator, 
simplicity is the keynote — and savings the result. 
Every exclusive feature® works in some way to save 
you time — and money — in installation, operation, 
and maintenance, 





® Domed, single-bolt cover speeds internal inspec- 
tions — eliminates corrosion-vulnerable hardware 
— provides a tighter, better seal. 


® Position indicator can be reset from the ground 
with a hookstick — eliminates pole climbing. 


© Flexible, neoprene cable links control cabinet 
and tank via simple, weatherproof, plug-in con- 
nections. Speeds installation of the control cabinet 
— remotely or on the tank. External mounting 
lugs eliminate opening the cabinet door when 
mounting or detaching. 


* New CJ-1 voltage regulating relay uses an in- 
duction disc for closest control through true in- 
tegration of voltage and time. The time delay is 
independently adjustable in a 10 to 40-second 
range — 6/2 times greater than before. It has 1% 


you can 6€ SURE... 1 irs 


Westinghouse 


ss 
: 
| 
i 
' 





Seperate compartment for the tap changer 
allows tap changer oil to be drained inde- 


carbon from the core-coil assembly 





New CJ-1 relay provides independent 
time delay adjustment while maintaining 
pendently. Eliminates periodic removal of inverse time characteristic — true inte- 
gration at all time settings. 


accuracy — is interchangeable with previous C]-1 
models. 

® Long-life contacts can be inspected without 
untanking — handhole is located directly over 
load tap changer contacts. 


* Transformer oil contamination is eliminated 
by enclosing the tap changer in a separate com- 
partment. Tap changer oil can be drained sepa- 
rately — only 242 gallons of oil required. 


® Coastal Finish doubles corrosion resistance under 
all operating conditions. 


Other features that save time and money: new bush- 
ing cap and terminal provide universal connection 
to wire sizes ranging from #8 to 250 m.c.m., copper 
or aluminum; bolt-down lugs provide for plattorm 
mounting; source and load permanently identified 
on cover — simplifies installation. 


To learn how this great new URL-16 combines 
the proved superiority of 16-step design with 
“Maintenance-Miser” economy, call your Westing- 
house sales engineer. Or write to Westinghouse 
Electric Corporation, Box 868, Pittsburgh 30, Pa. 





}).707452.-1 
Rated Volteges System Volteges 
2500 ... 2500 
3000 ..... 5000 
4330 
2500 
7620 —. 7960 
7620 
7200 
6700 
5000 
29 
13,800 ..... 14,400 
13.800 
13,200 
12,500 
12,000 


all units to provide suitable 


listed in the table above. 


Terminal board is incorporated in 


con- 


trol voltage for system voltages, as 














Cherially 
to take front-end ‘‘overloads”’ 
...to work and travel anywhere 





FWD’s 2-Man “Rhino” Line Truck 


Here is a completely new, specially-designed line truck that lets 
you stretch skilled manpower save line construction and mainte- 
nance dollars. Massive front-end gives you ruggedness needed for 
front-mounted derricks and diggers. FWD’s four wheel drive 
Rhino” unit fits any front-mounted derrick or digger . . . helps two- 
man crew move and work forward, digging more holes, setting more 
poles—in less time and at a great manhour saving. FWD trucks 
are well-known for geting tough jobs done, anywhere. Here's 


another specific job application custom-engineered just for you. 


B 


Write for this informotive 
Rhino” line truck folder — or 
coli the FWD utility speciclist 


THE FOUR WHEEL DRIVE AUTO COMPANY 
CLINTONVILLE, WISCONSIN - Canadian Factory, KITCHENER, ONTARIO 





sUnDERS OF amenrca’s FOREMOST HEAVY DUTY TRUCKS 





GROuP OPERATED 
AMR -BREAK SWITCHES 


oom 


34 KV FUSES 


LIGHTNING 
ARRESTERS 


THREE. PHASE 
AA 
SA TRANSFORMER 
DEO wYE 
IN DARY- 


vA 


i-mM TYPE “R™ RECLOSERS 
WITH GROUND Tee 


L-m TYPE “TR” 3.PHASE 
CURRENT TRANSFORMERS 
OR GROUND TRIPPING 
AND CURRENT METERING 


LIGHTNING ARRESTERS — 


——~— 


FEEDERS + 7620/13200 VOLTS 


One line diagram of the substation at right. This 
34 kv to 13.2 kv substation has o bus regulator 
and two 100 amp. Kyle Type R heavy-duty re- 
closers, assuring quality and continuity of service 
to the customer at oll times 


* 
ai 


Take Advantage of Additional Protective Schemes . 


L-M's Kyle Type R reciosers with additional ground 
trip relay scheme, using Type TR transformers 
for current metering, ore protecting the 13.2 kv 
distribution feeders of ao Columbus & Southern 
Ohio Electric Company 1500 kva substation. 


New Control Devices Now Available 
with Kyle Type R 3-Phase Reclosers 


Methods are given for obtaining auxiliary protective schemes used to 
supplement the normal series over-current tripping of the recloser. 


By FRANK McSTAY 
Manager 
Kyle Products Soles 
Line Material Company 


Electric service continuity is essential 
customers depend more and 
more on electricity for operation. Utility 
engineers as well as Line Material engi- 


neers are aware of the problems involved 


today, as 


in designing and operating a protected 
system economically. 

To meet this challenge, I 
have 


-M engineers 
developed a heavy-duty recloser 
that provides simultaneous tripping of 
all three phases on feeders with heavy 
loads and high fault currents. This re- 
closer provides series tripping, reclosing, 
and dual timing to permit coordination 
with fuses ; and offers facilities to adapt 


LINE MATERIAL 


lhyvle Reclosers 


almost any auxiliary relays and indicat- 
ing equipment to it. Thus it provides the 
best protective scheme for your system, 


Applications for the Type R 

The Kyle Type R recioser is a self-con- 
tained unit that can be installed on a line 
pole as well as in a substation. It is a 
rugged, power-class recloser designed to 
replace breakers in substations with up 
to 100,000 kva fault capacity. In addi- 
tion to segregating permanent faults 
from the system, the Type R recloser is 
capable of clearing faults of a transient 
nature much faster than is normally ac- 
complished with station breakers. 

Type R reclosers are also installed on 
the feeders outside substations that have 
slow breaker operations, providing for 
fast (2-cycle, maximum) fault clearing 
time. This effectively and economically 
improves Operation, provides transient 
fault protection for the distribution sys- 


Or write Mr. 
waukee 1, 


tem, relieves the duty on the station 
breakers, reduces the number of service 
calls, and greatly enhances service con- 
tinuity 

Almost any supplementary relaying 
scheme is adaptable to the Type R re- 
closer operation: 


Ground Trip Solenoid is a self-contained 
ground relay possessing its own dual time- 
current characteristics 


Shunt Trip Solenoid is a tripping device 
only, designed to operate the recloser when 
energized from a supplementary relay 
scheme 


Shunt Lockout Solenoid is a lockout device 
only ; locks out the recloser instantly. Like 
the shunt trip solenoid, it is energized by 
remote control. 


Auxiliary Switch provides positions for 
remote-control indication or low-voltage- 
control switching of apparatus used in 
conjunction with the Type R recloser. 


Get the Whole Story on Type R Reciosers 


Ask your L-M Field Engineer for complete in- 
formation on Type R Reclosers and Bulletin CRIC. 
McStay, Line Material Co., Mil- 
Wisconsin (a McGraw Electric 
Company Division). 











TYPE S TRANSFER CONTROL 


i-M's Type S$ automatic load transfer control is completely 
enclosed in weatherproof steel cabinet. It is designed to 
operate with L-M’s single-phase Type NR switch, heavy-duty 
Type R three-phase recloser, or L-M's new three-phase heavy- 
duty Type VR switch. 


120 V. SEC. 


{— 


ee 


POTENTIAL OR 
DISTRIBUTION 
TRANSFORMERS 






120 V. —— 


RECOMMEND 
GROUNDING 
THIS LINE —7 


Se 


NOTE: Control may also be furnished for single- 
phase sensing, is recommended if three-phase pro- 
tection is provided in each feeder. 


NOTE: For simplicity, protective equipment (fuses, 
lightning orresters, etc.) are not shown, 


Automatic Load Transfer Control 


For 4-Wire Wye System—Three-Phase Sensing 


The diagram above shows a typical load transfer scheme. Below 





is the operating sequence using L-M's new Type VR switch and 


Type S transfer control panel. This provides an economical and 


dependable method of assuring service continuity. 


Operation of the Three-Phase Sensitive Control 


me load is connected to Source I and 


tial on either phase A, B, or C is lost. If 


X, Y or Z is not energized, no switching 
occurs. If X, Y & Z become or are all energized, 
VR on I opens and VR on II closes, alter time 

ay, thus transferring load to other feeder 


2. Assume control is set for “Source I preferred,” 
load is connected to Il, and X, Y & Z are ener- 
gized. If energy returns to A, B & C, VR on Il 
opens and VR on I closes, after time delay 
Assume control is set for “no preference,” load 
is connected to Il, and X, Y & Z are energized 


if A, B & C are energized, nothing happens. If 





xX, Y or Z then loses potential, after time delay 
VR on II opens and VR on I closes 


3. Control is sensitive to three-phase energy. It 





seeks to disconnect single- or two-phase service but 
will remain on the same source if the other source 
is not three-phase 


4. Electrical interlock insures that VR I is open 
before the other switch begins to close. This 
applies to both automatic and manual motoring 
operations. 


5. Manual switches provided inside cabinet to 
transfer load to cither source. Another switch 
selects “Source I preferred” or “no preference.” 


6. Time delay adjustable up to approximately one 
minute; longer delay (up to 5 min.) available 
On special order. Same delay, either direction of 
transfer. Delay should be set to prevent false 
Operation on transient conditions. 
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NEUTRAL A B 


NEUTRAL X Y 


Automatic Switching... 


C SOURCE I 
PREFERRED 
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LOAD 


Z SOURCE II 
AUXILIARY 
FEEDER 


TO 





VR SWITCH L-M's new heavy-duty Type VR switch is rated at 
14.4 ky RMS, with o 110 kv Bil, a 20,000 ampere momenteory rating and a 
400 omp thermal rating. Simultaneous clearing of all phases in 3 cycles. 
Solenoid operates on 120 volt secondary, requires 1.5 amps to trip. 


L-M’s New Load Transfer Equipment Assures 


By FRANK McSTAY 
Product Manoger 
Kyle Products 
Line Material Company 





Distribution systems are being called 
upon to be even more reliable in supply- 
ing power to important loads. Hospitals, 
radio and television stations, govern- 
ment and many industrial loads must 
have better servite continuity. 

L-M’s new Type S automatic load 
transfer control and Type VR heavy- 
duty oil switch provide an excellent 
means for automatically switching im- 
portant loads during feeder outages. 


Automatic Load Transfer Control 


The Type S control is a pre-assembled, 
pre-wired relay device which is com- 


Kyle Switchgear Yy 


pletely enclosed in a weatherproof steel 
cabinet. It is quick and easy to install. 

Adjustable time-delay relays are used 
in L-M’s Type S controls to prevent false 
operation on transient conditions. An 
interlock mechanism in the control cir- 
cult permits load transfer to the auxiliary 
feeder only after the switch has discon- 
nected the faulted feeder. The interlock 
is also arranged so that the Type S will 
transfer the load only when the auxiliary 
or standby feeder is energized. 

The Type S control is extremely ver- 
satile. It will operate with L-M’s single- 
phase 200 ampere Type NR switch, with 
the heavy-duty Type R three-phase re- 
closer, or with L-M’s new three-phase, 
heavy-duty Type VR switch. The type S 
can also be applied to automatic reclos- 
ing circuit breakers which have been 
slightly modified. 


Service Continuity To Important Loads 


Heavy-Duty, Three-Phase 
Oil Switch 


L-M’s new remote control Type VR oil 
switch is a 14.4 kv 400 ampere heavy- 
duty switch, designed for capacitor 
switching, distribution feeder sectional- 
izing, and automatic load transfer ap- 
plications. The Type VR has a 110 kv 
BIL with a 20,000 ampere momentary 
rating. The unit trips and clears all three 
phases simultaneously im three cycles. 

An auxiliary switch is available with 
the VR or can be added in the field. It 
may be a one, two, three, or four stage 
unit, used for remote-position indicating 
or low-voltage-control switching of ap- 
paratus used in conjunction with the 
VR switch, 

Get bulletins and complete informa- 
tion on new load transfer schemes and 
equipment from your L-M Field Engi- 
neer, or write Line Material Company 
Milwaukee 1, Wisconsin (a McGraw 
Electric Company Division), 





Now 150 kva on Single Pole. You can hang three L-M light 
50 kve obround transformers on a single-pole structure, obtaining 
33'4% more capacity ond 15% less bending moment on the pole 
then with three 37'4 kva round tank design transformers. 


How L-M Obround Design Provides 


Additional Capacity On Structures 


New obround tank design is smaller, lighter, has shorter moment arm, 


retaining all outstanding Round-Wound” performance characteristics. 


By ALVIN B. COYLE 


Manager 
Transformer Soles 
Line Material Company 


4 


Now you can hang transformers of larger 
capacity on a pole structure with L-M’s 
lighter, smaller obround transformer 
tank design. The additional capacity is 
obtained without changing outstanding 
performance characteristics of L-M's 
Round-Wound design. 


Less Weight 


The obround design provides a smaller 
tank with less transformer oil, resulting 
in a lighter, easier-to-handle transformer. 
Cooling tubes are installed where neces- 
sary to provide the cooling surface for 
maintaining the same low hot-spot and 
top oil temperature-performance charac- 
teristics found in all other L-M trans- 
formers. In addition, the transformer’s 
repetitive overload capacity is improved 


CY LINE MATERIAL Trowfoum 


as the result of the faster transfer of heat 
from the coils to the cooling air. 


Shorter Moment Arm 


L-M’s new obround design brings the 
center of gravity closer to the pole, which 
reduces the moment arm distance from 
the pole. The combination of lighter 
weight and less moment arm distance sub- 
stantially decreases the total bending 
moment on the pole and crossarms, and 
thus greatly increases the potential capac- 
ity of all your transformer structures. 

You can take advantage of savings 
such as these: 

Larger transformers can be hung closer 
to the top of the pole, eliminating the 
need for a higher pole and additional 
spacing. 

Single-pole, three-phase transformer 
structures can now serve more load with 
the additional transformer capacity 
available. New 50 kva obround trans- 
formers have less bending moment on 
the pole and on crossarms than previous 
37% kva round tank design. Here L-M’s 


light obround transformers may elimi- 
nate the need for costly two-pole struc- 
tures, 
Pole-Mounted 
167 kva Transformers 

L-M’s light-weight 167 kva transformer 
can be pole-mounted; provides a full 
167 kva of capacity on a single-pole 
structure. And it, too, provides L-M’'s 
well-known overload capacity. 

To serve three-phase loads you can 
hang three L-M light 167 kva trans- 
formers or 500 kva on a two-pole struc- 
ture, eliminate expensive platforms, 
ground pads, or vaults in many in- 
stances, and make further use of existing 
facilities. 

L-M’s light, obround design trans- 
formers are available in single-phase 5 
kva through 167 kva in each standard 
distribution voltage class." 


Get Details On Lighter-Weight 
Obround Transformers 

Ask the L-M Field Engineer for application 
information, weights and dimensions on L-M 
obround transformers and the exclusive 
Round-Wound design. Or write Mr. Coyle 
at Line Material Company, Transformer 
Division, Zanesville, Ohio (a McGraw Elec- 
tric Company Division). 
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You Can Hang 33%% More Capacity 
With 15% Less Bending Moment 


COMPARE 37% kva round tank design 
50 kva L-M obround tank design 


37% kva ROUND tank design: 
Moment arm from center of pole.1.615 ft. 
800 Ibs. 


Bending moment 800 x 1.615.. 


50 kva L-M OBROUND tank design: 
Moment arm from center of pole. 1.417 ft. 


Bending moment 775 x 1.417.. 


Plus Outstanding Round-Wound 
Performance Characteristics 


Both the physical and performance characteristics of 
L-M’s obround tank transformer were considered in 
detail. The advantages of lighter weight and shorter 
moment arm were accomplished with no sacrifice of 
outstanding Round-Wound performance characteristics. 


Low Exciting Current: the continuously wound core 
of oriented-grain silicon steel strip provides a uniform 
flux path, thus permitting low exciting current. 


High Impulse Strength : high-voltage windings are on 
the outside of the coils, providing maximum distance 
between the high-voltage windings and the core. This 
permits amplecreepage distance with generous insulation, 


High Short-Circuit Strength: round coils naturally 
resist radial short-circuit forces without damage or dis- 
tortion. Sturdy core clamps and strong blocking aid in 
preventing axial movement of the windings under short- 
circuit conditions, 


High Short-Time Overload Capacity: cruciform 
cross section of wound core and ducts between windings 
and layers provide excellent cooling for the entire unit. 


Now you con hang 167 kva directly on the pole, yet 
L-M's new lightweight obround hos full 167 kve 
continuous rating ond no sacrifice in overload capacity. 


.1292 ft.-Ibs. 


..1098 ft.-Ibs. 


L-M’s new 50 kva obround transformer has 15% less 
bending moment than the 37% kva round tank design. 


37% KVA L-M"s NEW 50 KVA 
ROUND TANK OBROUND TANK DESIGN 
DESIGN 


Less Bending Moment — New obround tank design reduces 
the moment arm distance from the pole. The combination of lighter 
weight ond smaller moment arm distance greatly decreases the 
total bending moment on the pole. When crossorm mounted, the 
lighter weight substantially reduces the bending moment on the 
crossorms. 


Less Weight, Faster Cooling—The obround design affords 
a small tank and less transformer oil, resulting in a lighter, easier- 
to-handle transformer. Cooling tubes cre installed where required 
to provide sufficient cooling surface. 

in addition, oil ducts, located throughout the coil and between the 
coil and cruciform cross-section of the wound core, contribute to 
uniform efficient cooling. 

Rapid transfer of hect provides faster cooling of the uni, in- 
creasing its repetitive overload capacity. 
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Leads of 48-inch 600-volt #)2 wire furnished 
as standard equipment 


Bushing-Mounted Indicating Fuse 
with 48-inch lead can be supplied. 


Solder-Sealed Bushings of strong one- 
piece wet-process porcelain provide a positive, 
lasting seal 


Pole-Mounting Bracket has two 9/16" 
holes for 4" lag screws. Standard EEI-NEMA 
crossarm-mounting bracket furnished if 


eS a, 


at 


Bi, ta 


. 
required. Capacitor can be mounted with bush- 
ings up or down 


Aluminum Metallizing process protects 
steel tank from oxidation 
chromate primer and a finish coat of alkyd 
resin paint 


is followed by a 


Single-Pack, Round-Tank Design 
makes these capacitors small, light, easy to in- 
stall. Unit has a one-minute discharge resistor ; 
is completely impregnated under vacuum with 
low temperature Elemex liquid dielectric 











Bd 


L-M’s New Secondary Capacitors Provide 
Needed Vars For Air-Conditioning Loads 


Solder-sealed bushings, aluminum metallized finish on tank, 


Left: L-M's 5 kvor is 18%” high, 
weighs only 25 Ibs. The 3 kvar is 
13%” high, weighs 18 Ibs. These 
weights include the pole- mounting 
brackets. Standard EEI-NEMA 
crossarm-mounting bracket fur- 
nished if desired. 





and single-pack construction assure long life, low maintenance. 






By BLAINE SCHULTZ 
Section Engineer 
Capacitors 
line Material Company 


L-M’s new secondary capacitor is your 
solution to the problem of poor voltage 
regulation and overloaded transformers 
caused by lew-power-factor air-condi- 
tioning loads. 


The unit is small, light, and rugged; 
easy to install on crossarm or direct pole 
mounting. It offers you outstanding de- 
sign features, such as aluminum metal- 
lized tanks, solder-sealed bushings, one- 
minute discharge resistor, single-pack 
round-tank construction, and low-tem- 
perature Elemex liquid dielectric. 


Protective Coating 

L-M’s unique aluminum metallizing 
process prevents oxidation of the steel 
tank and greatly extends the life of the 
capacitor. This process is followed by a 
chromate primer and a finish coat of 
alkyd resin paint. The finish coat is dark 
in color to facilitate heat radiation and 
keep the capacitor at low operating tem- 
peratures, 


Solder-Sealed Bushings 
Strong solder-sealed bushings of one- 
piece wet-process porcelain provide a 
positive, lasting seal. By eliminating 
gaskets and clamps we eliminate leak- 
age. Therefore the capacitor can be 
mounted with bushings up or down. 


Pack Construction 

The packs are assembled in air-condi- 
tioned rooms to assure uniformity and 
are tested with over-voltage to eliminate 
any actual or potential defects. The units 
have a one-minute discharge resistor to 
assure safe handling and storage. 

L-M’s new 240-volt, pole-mounted, 
secondary capacitors are available in 3 
and 5 kvar. 48-inch leads are furnished 
and external bushing-mounted indicat- 
ing fuses can be supplied when required. 


Ask us for complete information 
Ask the L-M Field Engineer for complete 
information on construction and applica- 
tion of L-M’s secondary pole-mounted and 
submersible capacitor equipments, 2400- 
to 13,800-volt equipments, and our capaci- 
tor bank engineering service. 
Or write Mr. Delaney at Line 
Material Company, Milwau- 
kee |, Wisconsin (a McGraw 
Electric Comoany Division). 





Elemex Copasitou - 


L-M's unique shipping carton permits inspecting and testing 
capacitors without removing them from the carton, simply 
by opening the end flap — which can be resealed. 


Small, Light, Easy to Install... 






































Other L-M Capacitor Equipments 


L-M offers a complete line of power 
capacitor equipments, such as these: 










Factory-assembled 
blocks, which sove time 
ond money in build- 
ing large banks. 














Metal-enclosed capac- 
itor equipments in all 
NEMA-standard sizes 
ond ratings. 











Factory-assembied 
racks for pole- mounted 
bonks, both three-row 
and single-row styles. 









VDS-Method foctory- 
assembled block for 
multi-step bank switch- 
ing— an excivsive L-M 
method thet offers a 
whstantial saving on 
switching equipment. 













Also custom-designed protective 
and switching schemes. 


DELCO-REMY A.C. GENERATORS FOR EXTRA-HEAVY ELECTRICAL LOADS 


Delco-Remy’s new 6- and 12-volt A.C.-D.C. A.C. GENERATOR PERFORMANCE DATA (HOT) 
charging systems are the answer to the extra-heavy 

electrical demands of late-model municipal or 

public utility trucks, cars, and other vehicles ee esiid: 

equipped with two-way radio, floodlights, or other “117103 

special! electrical units. High wattage output is ala 
ample for heaviest destetanl loads . . . generators t eee 
pick up discharged batteries quickly in emergen- ia OU _ L= 
cies. Delco-Remy A.C.-D.C. charging systems are “APPROXH D ON 1000 GENERATOR RPM) 
unexcelled at curb-idle . . . furnish up to 180 

amperes at higher engine speeds . . . are depend- 

able under the most rugged operating conditions 

at all engine speeds. 


1117657 


Application packages for both 6- and 12-volt 
generators, complete with installation instruction 
sheets for popular makes of cars and trucks, are 
available. Conversion is simple. See your nearest 
United Motors distributor for additional data. 


Delco-Remy’s 6- and 12-volt extra-output D.C. 
generators are an economical answer to the elec- 
trical needs of late-model municipal or public 
utility trucks, cars... other sabdaien with addi- 
tional lights, two-way radios, or other special 
electrical equipment in medium- to heavy-duty 
service in suburban areas. Delco-Remy extra- 
output D.C. generators are low in cost, simple to 
install, economical to maintain. Performance data 
on Delco-Remy extra-output D.C. generators are 
shown at the right 


For further detai's and application data, see your 
nearest United Motors distributor. 
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right for the job 
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A. C. GENERATOR 


REGULATOR f: 
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RECTIFIER 


D. C. GENERATOR 


REGULATOR 


A GENERAL MOTORS PRODUCT [-.... ey A UNITED MOTORS LINE 


DISTRIBUTED BY WHOLESALERS EVERYWHERE 
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BTC FORGED CLAMP 


Fibrous grain structure of 
metal conforms with shape 
of clamp . . . making clamp 
stronger, tougher, and per- 
mits lightweight design. 


CAST CLAMP 


Metal has no fibrous 
structure. Lower yield and 
tensile strengths... heavier 
sections necessary in criti- 
cal oreas . . . has undesir- 
able mass. 


BTC SUSPENSION CLAMPS ore recommended for 
application on all transmission line conductors in 
general use. Because they are drop-forged, they 
develop uniformly high strength, more than ade- 
quate for field service. 


Heavy sections or reinforcing ribs . . . necessary 
in other materials to develop desired strength 
and prevent collapse or breakage of the clamp 
under clamping U-Bolt pressure . . . are not re- 
quired in these clamps. As a result, undesirable 
weight is eliminated without sacrificing strength. 
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6200A SERIES 
Steel Suspension Clamps. Drop-forged steel, hot- 
dip galvanized, suitable for all conductors. 


9500 SERIES 

M.P.L. (Minimum Power Loss) Aluminum Sus- 
pension Clamps. Drop-forged, heat-treated 
Aluminum Alloy Clamps for A.C.S.R. and Aill- 
Aluminum Conductors. 


The light weight and generous longitudinal radius 
of the conductor seat minimize the effects of con- 
ductor vibration. The conductor is not bent over a 
small radius at any point. Clamping pressure is 
greatest at the center, gradually decreasing 
toward each upswept end of the keeper. Clamp 
and keeper ends are liberally bell mouthed and 
beaded to prevent conductor damage and for- 
mation of corona. 


, 
Jf 
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The conductor is fully supported in the BTC clamp 
body. There are no open pockets at U-Bolt holes 
to allow distortion of the conductor under clamp- 
ing pressure. The clamp's superior strength insures 
against failure under severe loading, while its 
greater hardness prevents excessive wear at 
points in contact with the supporting pin. 


The close-grained, non-porous structure of the 
forged clamp body effectively prevents the de- 
structive internal seepage of corrosive elements 
. . . @ cause of failure in some transmission line 
fittings produced by other processes. 


You will find exactly the right clamp for your con- 
ductor in BTC's complete line of Drop-Forged 
Suspension Clamps. No bore size allowance for 
manufacturing variations is necessary due to the 
close dimensional fidelity of the die-forged and 
die-formed parts. 


secu” (9) DROP-FORGED Hi-Line Hardware 


. «+ From Your Insulator Manufacturer 
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While manufacturing’s hot-shots scramble for pole positions, 

the electric power field is quietly booting home a winner. 

The market’s been galloping ahead like a Derby favorite 

... ordering new plants, expanding budgets, racking up record power increases. 
And tomorrow’s limitless vista leaves industrial sellers gasping. No wonder... 


ELECTRICAL WORLD'S EDITORS 
NAY THERE'S A 


MULTI —- BILLIONAIRE IN YOUR 


Nobody can read the go-ahead signals like ELECTRICAL 
WORLD’s editors. Nor does anyone else assume the basic 
obligation of week-to-week fact-gathering . . . the respon- 
sibility for accurate, authentic reporting. And why not? 
Why, who else has access to all the data and forecasts of 
the industry’s top companies? Who else has earned the 
right to work hand-in-hand with America’s biggest busi- 
ness? That’s why WORLD’s technical leadership, market 
research, and business-news combination pack such tell- 
ing authority in every issue. That’s why only ELECTRICAL 
WORLD has the resources, the respect, the readership to 
produce for the industry each year its “Forecast Issue.” 


And what better-timed, more vital issue in which to get 
your advertising started, to expand your equity in this 
market, to really take the tension off the purse strings of 
its equipment-grabbing buyers. The “Forecast Issue” of 
the business publication preferred 4-to-1 by your own best 
customers and prospects . . . the hands-down choice of the 
field’s advertisers . . . the most profitable place in the 
world for you to sell this multi-billion dollar market . . . 
ELECTRICAL WORLD! 
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Why wait till 1970 for the market you can capture in "55? 


The September 19th “Forecast Issue,” 
closing August 29th, will highlight 
the following areas . .. 


U. S$. ECONOMIC OUTLOOK — The 
informative interpretations, the care- 
fully worked out statistics and the 
reasons behind them . . . from now 
until 1970! 


THE ELECTRIC POWER PICTURE — A 
detailed, searching analysis of the 
factors controlling the power indus- 
try's growth over the next 15 years. 
Charts, tables, figures, informed edi- 
torial comment! 


CONSTRUCTION AND CAPITAL 
SPENDING — What'll the utilities 
spend in 1956? Why should new fa- 
cilities be built? What kind of equip- 
ment is most needed? 


RESIDENTIAL CUSTOMERS — Even in 
recession years the average house- 
hold's consumption of electricity has 
kept on the upswing. What's behind 
it? Can the trend be sustained? How? 


THE MANUFACTURING MARKET — 
How manufacturing will expand an- 
nually . . . the electrical energy re- 
quired . . . the relationship of con- 
sumption to factory growth — past, 


ae 


present, future. 


SMALL LIGHT AND POWER SALES — 
Are they growing in relation to rock- 
eting residential loads, or trailing? 
Can they close the gap by 1970? 


1970 will be a dilly! — but so will 
1956, and ‘57, and all the other years 
in between. Make sure you put your 
best foot forward, all the way, in the 
“Forecast Issue’’ of Electrical World. 





Remember ... in this dynamic electric power industry, 


only World* can do the World’s* work. 


” Electrical World .... 


J ¥ 
(> A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, NEW YORK 
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BO-vEAR SERVICE RECORD CHALKED uP BY U. Ss. 
EXPANSION JOINTS IN WEST COAST POWER PLANT 


Above is one of 12 U.S. Expansion Joints in- 
stalled 30 years ago in a California utility plant. 
Despite their age these joints are still functioning. 

U.S. Rubber Expansion Joints are economical, 
flexible comnections used in pipe lines to takeup 
the strésses due to vibration, expansion and con- 
traction. They prevent the transmission of noise, 
and take care of misalignment. They have no 


“U.S.” Research perfects it. .. 


moving parts to wear or bind and thereby shorten 
service life. 

U.S. Rubber Expansion Joints can be installed 
on both new and old piping and eqbipments 
These joints plus engineering service ara aol 
able through any of our 27 “U.S.” Distriet’Sates 
Offices, or write address below. 


“U.S.” Production builds it... 


U.S. Industry depends on it. 


UNITED STATES RUBBER COMPAN 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. ¥.. 


Joints + Rubber-to-metal Products + Ott Field Specialties « Plastic Pipe and Fittings + Grinding Wheels + 
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and Plastic Products + Protective Linings an@iCeatings + Conductive Rubber + Adhesives + Rol! Coverings « 


August 22, 1955 @ ELECTRICAL WORLD 





“a 


Typical installation of Lincoln Type 
V-3S Minimax Indicating Volt- 


meters. Minimum reading is not 


Ss  — 
on | a | 


system 
voltage 


Eliminate costly “surveys” with 
bas j It Type V-25S Indicating Voltmeter, Used where 
low-cost permanent installations ee ee 


of rugged LINCOLN THERMAL VOLTMETERS A arty en Sat See 


Continuous knowledge of voltage at check points throughout your 
system lets you plan necessary changes to provide good customer 
service before difficulties develop. 


Lincoln Thermal Voltmeters are an economical means of obtaining such 
knowledge—at substations—on distribution feeders—on secondaries— 
and even at the customer's premises. These rugged thermal voltmeters 
give continuous voltage data at low cost. Readings are not distorted 
by flicker voltage. 


The line includes minimum-maximum indicating voltmeters and graphic Guastin Volinntes, iat shee Shaniaiee of 
voltmeters. It also includes an indicating voltmeter combined with a time and duration of voitage changes is required. 
watthour meter in a single case. This combination can replace a con- 
ventional socket type watthour meter providing kwh for customer 
billing and exact knowledge of voltage at the service entrance. Write 


for complete information on the Lincoln line today. 


— Gio» Measured Facts are Known Facts —— 


SANGAMO ELECTRIC COMPANY 
Type J2WVS Combination kwhr — voltmeter. 


SPRINGFIELD, ILLINOIS For continuous knowledge of voltage at service en- 
on 55-2 tronce, os well as kwh metering for customer billing. 
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SANGAMO 
POWER 
CAPACITORS 






After many talks with utility company men, we 
know you want your capacitor in a case having 
corrosion resistance that’s more than just skin deep. 
Sangamo Diaclor Power Capacitors have a case which 
is metalized with pure aluminum and finished with 
a two-coat, baked, vinyl resin base paint. Rust and 
corrosion won't attack this case even if the finish 
is scratched through to the steel. That's because the 


aluminum will “sacrifice” itself before rusting occurs. 


For more details on other features of the new 
Sangamo Diaclor Capacitor, write today for 
Bulletin 1120 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 








RATINGS 
2400 Volts. . -.e00e25 KVAR 
7200 Volts peecvecen svc ae 
Singlephose.............. 60 Cycles 
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Permanent electrical connection is quickly, easily accomplished by 
installer using Allen wrench. Tapered pipe plug is screwed down 
into the stem expanding the stem against the inside of the hood 


ind making the connection 


Vent SCREW 
SOLDERED OVER AFTER PING 


won} TAPERED PPE PLUS 


* 
W NGMTENED BY ALLEN WRENCH 
; 


ae LUG CL amen T 
SPUN COPPER HOOD TO 
PLETE wSTa. Arion ‘ 


WSERTED TROUGH VENT “OLE 


ROTTEO STtw 
EXPANDED 464857 “OOO BY 
TAPERED OWE PLO 


= SPUN COPPER O00 


ER HOLE 


pene 


FACTORY GOLOERSEAL 





THIS EXCLUSIVE* ANACONDA SOLDERSEALED POTHEAD 


GIVES YOU A SOUNDER CONNECTION NOW 
— SIMPLIFIES RELOCATION LATER! 


If vou have gasket leak probk ms. now is the time to end 
them forever—with Anaconda Soldersealed Potheads. They 
have no gaskets. All connections are soldered. 

And now—a new method of making cable connections 
in these potheads adds two more advantages that no other 
pothead can give you. 


SOUNDER CONNECTIONS BECAUSE: 


1. Mechanical support for the cable is permanently achieved 
immediately after stem is inserted in hood, thereby prevent- 
ing misalignment of cable during wiping and filling opera- 


tions 


2. Permanent electrical connection is achieved when the 


stem 1S nse rted in the coppet hood Compound is pre 
vented from flowing between the stem and hood during 
filling operation and from interfering with the electrical 


connection 


3. Less chance of faulty field connection. “Double-action 


electrical connection is achieved by expanding the slotted 


stem against the inside of the per hood and by the 


clamping action of aerial lug on the outside of the hood 





EASIER RELOCATION BECAUSE: 


1. Connection between the stem and the copper hood can 
be broken by merely loosening the tapered pipe plug and 
withdrawing the cable. 


2. Pothead can be salvaged without repairs on the copper 
hood since the initial connection is made without crushing 
the hood 


Anaconda Soldersealed Potheads are available in 1/c type 
up to 46kv for indoor or outdoor service—stocked, ready 
for delive ry. Now get both your power cable and Solder- 
sealed Potheads from Anaconda. The Man from Anaconda 
is ready to give you all the details. Or write: Anaconda 
Wire & Cable Company, 25 Broadway, New York 4, N. Y. 


*Pat yphed fo 
at ape i for mm 


SEE THE MAN FROM 


ANACONDA 


ABOUT YOUR SOLDERSEALED POTHEADS 








COMPARISON CHART and 
figures show the relative size 
and weights of 25-kvar ca- 
pacitors made by General 
Electric and six other manu 
facturers. You see at a 
glance that General Electric 
capacitors are the smallest 
and lightest you can buy 


eh ed.) 


APPROX 
weicel 
2400¥ 


unit 


VA 21; * 


“COMPARISON OF 25 KVAR CAPACITORS 


nn 
- pode 
7] 


APPROX 
weiGnT 
2400V 


our, 63 Ibs. vw 72s. | 
roy 71 ibs. Siam me 7°" 79 Ibs. J mm 2’ 794 


' x unNtT 
ae Ibs. 


General Electric Capacitors 


SHORT RESISTANCE WELD oround 
middie of cose produces strong 
neat seam 


NEW TERMINAL ASSEMBLY with 
Bellevilie washers gives lasting 
confoct pressure. 





ONLY G-E CAPACITORS HAVE ALL THESE 


CASE TIN-PLATED inside and 
outside for better protection 
against corrosion 


MOUNTED IN ANY POSITION, 
G-E capacitors maintain uniformly 
high efficiency 






ngineered 


AT NO EXTRA COST 


xtras 


sti! 


THESE EXTRA QUALITY COMPONENTS enable Genera! Electric to 
moke the smallest ond lightest capacitor; Low-loss kraft paper (A); 
dead-soft annealed aluminum foil (8B); deep-drawn case (C); molded 
major insulation (D); high dielectric Pyranol (E); cast glass bushing (F); 
pure clyuminum top straps (G). 








a ee MFER.D 


~bae 
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A aA 


APPROX 
wticat 
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A 


are smallest and lightest 


Finest components, rigid quality control make more compact, easier-to-handle units 


Extra quality components like low-loss kraft paper, 
dead-soft annealed aluminum foil and high dielectric 
Pyranol*—rigidly controlled by thorough testing 
result in more capacitance per unit volume. The 
deep-drawn steel shells with rounded corners permit 
major insulation to conform to the shape of the case 
for more efficient heat transfer and further space 
saving. Result: the smallest, lightest capacitor on 
the market. 


Extra case in storage and handling result from 


General Electric’s light weight, compact design. 
And, these smaller lighter capacitors produce neater 
looking installations that create less strain on your 
crossarms and poles. 


These are but a few of the Engineered Extras found 
in General Electric Capacitors. They are good rea- 
sons why you get the most value from G.E. For 
more information, contact your G-E Apparatus 
Sales Representative or write General Electric 


Company, Schenectady 5, New York. on -2t 
*Reg. trode. mort of Genero! Electr Co 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





} } qin | HIGH VOLTAGE TESTING EQUIPMENT 
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TRANSFORMER CAPACITY OF OVER 
5,000,000 kVA per annum 


The Ferranti transformer plant at 
Hollinwood, Lancashire, England, 
covering an area of over 300,000 sq. ft. 
has a manufacturing capacity per annum 
of over 5,000,000 kVA of Large Power 
Transformers, Distribution Transfor- 
mers, Voltage Regulators, High Voltage 
A.C., D.C., and Impulse Testing Plant 
and Specialised Equipment. Contracts 
include the supply of transformers for 
the Garrison Dam aad McNary Dam 
Projects in the U.S.A. and the Alcan 
Project in Canada. 
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TIREX Portable Cords are favorites with 
most workmen because they never have to be 
babied. Why? Because TIREX has the extra 
toughness that takes lots of abuse. On most 


jobs, there isn’t time to keep cords out of 


harm’s way. That's where TIREX pays off. 
TIREX resists abrasion like no other cord 
because it’s cured in lead. It will stand a sur- 
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prising amount of crushing. Sunlight doesn’t 
bother it. The smooth jacket on TIREX Cords 
slides easily around obstructions and doesn’t 
snag or tear on sharp edges. 

The conductors in TIREX Cords are 
stranded to be extremely flexible. They are 
insulated with a high-grade rubber compound. 
TIREX Cord jackets are made of Selenium 
Neoprene Armor and cured in lead for un- 
equaled resistance to acid, oil, water and flame. 

TIREX Cord retains its flexibility, tough- 
ness, and wear-resisting qualities indefinitely. 
Wherever working conditions call for unusual 
stamina and endurance in portable cords, 
that’s the place for TIREX. The next time 
you need portable cords, get some TIREX, 


CORDS AND CABLES) ore mode only by the 


SIMPLEX WIRE & CABLE C0., 79 Sidney St., Cambridge 39, Mass. 













NICOPRESS 
NO. 88 TOOL 


a eee Ae mer TS 


INTERCHANGEABLE HEADS 
ARE QUICKLY ATTACHED 


INTERCHANGEABLE 
HEADS 


@ This mechanical tool develops 
tremendous power by a combination 
of compound leverage and progres- 
sive ratcheting action. A few short 
strokes of the easy-working handle 
produce the powerful jaw pressure 
necessary to assure dependable full- «, 






tension splices. 
~\ Quickly-changed tool heads permit 
splicing a wide range of larger 





\ 
conductors. Write for Bulletin 88. | 
eae tec 5 ff “ 
by _ ~ Mee 2 ‘ 
— NICOPRESS , 
Mi ... the tool and 
. ye nag the sleeve that are made to work 
ae 1#) | $ Ny ; together . . . together they make the 
; ’ as 5 Nicopress Sleeves and Tools Patented in 
ae ‘ ; pertect splice. U.S. and Foreign Countries." Nicopress”™ 


i AY Registered in U.S. and joreign countries. 


ane 


The National Telephone Supply Company 


5100 SUPERIOR AVENUE + CLEVELAND 3, OHIO 


Cenodian Mfr. N. SLATER CO., LTO. HAMILTON, ONTARIO, CANADA 
Export Distributor: INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y. 
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NEW TYPE EMR (LEFT) AND TYPE EMO (RIGHT) CURRENT TRANSFORMERS 


Polyester molded for lighter weight, longer life 


Outstanding is the word for the new Westinghouse 
Types EMR and EMO indoor-outdoor current trans- 
formers for 600-volt service. They are lighter, smaller, 
more durable and more pleasing to the eye than any 
comparable units. 

Both are molded of a polyester elastomer insulating 
material that has excellent thermal and dielectric 
stability—remains physically flexible at high or low 
temperatures. Both use exclusive Hipersil® cores—a 
major factor in their small size and superior per- 
formance. And both have rating factors of 2.0. The 
EMR and EMO (200/5 A.) have 0.3 accuracy classi- 


fication at B-0.1 and B-0.2. The EMO (400-600-800 A.) 
maintains this accuracy also at B-0.5. 

The EMR has a round primary opening and is 
available with or without a removable round or 
flat terminal bar. The EMO features an obround 
opening for use with multi-cable primaries. They 
may be installed in any position—on virtually any 
type of mounting. 

For full details, call your Westinghouse representa- 
tive, or write for B-6520, Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. j-70749 


you can 6 SURE...i¢ irs 
Westinghouse © 





A special 5 KV cable construction was used for the Rio Grande floodlighting towers—# 10-7 strand, 6/64” “Ro-Lene” insula- 
tion, bare copper shielding braid, 3/64” Rome “Synthinol” sheath. Cable supplied by Reme Ceble Corp., Rome, N. Y. 


Floodlights as dependable as their cable covering 


temperatures. It resists most « hemicals 
weathering, oxidation, and oils. It keeps 
clic lectric losses low at all frequen es 
Dielectric constant is 93 power tac 
tor .00604) Bakexrre Vinyl Plastic pr 
tects agaimst ozone acids “ils. mois- 
ture, heat and corrosive itmospheres 


Wher you wder wire and « ible 


your supplier for the facts on moder y 
constructions using BAKELITE Polyethy! ' 


ene and Baxe.rre Viny! Plastic, either 


singly or in combination. And, for fu PLASTICS 


ther information on the basic properties 


of these materials. write today to De pt 
1V-53, for “Kabelitems” Nos. 79 and 81 


BAKELITE COMPANY, 4 Division of Union Carbide and Carbon Corp. ration (gg 10 East 42nd Street, New York 17, N. Y 


The term Baxetrre and the Trefoil Symbol are registered trade-marks of UCC 
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NEW RCA 2-WAY RADIOS 


The new Carfone “150” and Carfone “450” 
mobile communications systems are both 
designed to assure minimum maintenance. 
You can thank RCA’s simplified “Rainbow” 


tuning for that. Adjustments are reduced to 
child’s-play by easy-to-follow color indica- 


appearance advantage of dynamic shadow- 
box styling... plus a wealth of advanced 
engineering features throughout. Complete 
6-12-volt convertibility, full all band cov- 
erage without change of components, sealed 
selectivity, compact, sturdy case. 


tions and all-top tuning. And both offer the : 
Add up all the advanced features in these 


x” two great RCA mobile communications 
systems and you'll understand why superior 
performance is the result. And remember 
...the RCA Service Company provides 
installation and service on a nation-wide 
basis. Mail coupon below for further 
information. 


jg DISPATCy, 
i: ER 
y S 


2-WAY RADIO 


S 
ST. River Ks 


Radio Corporation of America 
Communications Equipment, Dept. UD-45, Building 15-1, Camden, N. J. 


Please send me more particulars about the new 
RCA Carfone “150” 2-Way Radio RCA Carfone “450” 2-Way Radio 


RADIO CORPORATION ee 
of AMERICA atte 
COMMUNICATIONS EQUIPMENT Address 


Pe ee ee a 
ee ce cre ee ee ee ee ee eee ee ee 
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IF YOU’RE WIRING WITH ALUMINUN.... 


70 


Utility Engineers are now installing aluminum cable 
in many places where only copper had been suitable. 
Equipment such as transformers, capacitors, cutouts, 
switches, and meter pans, having terminals designed 
for copper conductors, are now being wired to alumi- 
num and A.C.S.R. with little or no difficulty. 

How? T&Bs 


new Aluminum Cable Adapters. 


a oae ©. Destow 
hedge e 


T&B Aluminum Cable Adapters as used in a cutout 





One of the outstanding features of these new adapte rs is the serrated 
bore. As the adapter is tapped onto the cable, the serrations bite 
through the aluminum oxide coating. The high-conductivity connection 
thus formed is maintained, despite weather and moisture, by an oxide 
thibitor precoated in the bore. The clamp end is slotted and spring- 
e to maintain pressure during thermal expansion and contraction Note 
These versatile Cable Adapters are opening up many new applica- how the 
s for aluminum cable. Sizes for cable up to #2 Str. at present. a 
if youre wir with aluminum, you might possibly have a unique have scraped 


j Lic ition. If so 
of the adapter 


Thomas & Betts Co. today. 


a tree 


The 


Sal nple 





LOOK FOR THIS SIGN — 
ENGINEERED 


re 





let us know about it. We'll be glad to send you 
and descriptive literature. Write to 


IT’S THE MARK OF AN 


The 


They're made of heavily-tinned copper alloy; take 
up little more space than the cable; install in a 
jiffy. A lineman or electrician merely taps one onto 
the end of the conductor, then clamps the adapter 
as though it were copper conductor. “Straight” 
and “flag” types are available. The flag type is 
best for connections at right angles to cable outlets. 











—n 


WN 


wee 


ie Me) 






through the 
oxide coating 
on the 

cabie end. 


AUTHORIZED TF & B DISTRIBUTOR 


complete line of T4& 86 fittings for nductors and raceways is sold only by 
ognized electrical wholesalers. it's our way of assuring you the service and 
savings of a friendly local source. Cali him for all your electrical needs T-415 


THE THOMAS & BETTS CO. 


INCORPORATED 


14 Butler Street * Elizabeth 1, New Jersey 
Thomes & Betts Lid., Montreal, P.O., Conada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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THOMAS EEI-NEMA STANDARDS 


Two of the strongest arguments for standardization are stock simplification and the advantages 
of interchangeability. Although we catalog many different designs, we are 100% in support of 
any standardization that we believe helps the industry. Therefore, we suggest users specify EEI- 
NEMA Standards for their suspension insulator requirements. 

Thomas insulators are backed by 82 years of ceramic experience and knowledge. Quality 
material, precision manufacturing and PROOF OF PERFORMANCE make Thomas porcelain 
the standard of comparison for discriminating engineers throughout the Electrical Industry. 

In 1907, Thomas designed and made the first cap-and-pin suspension insulator. Units installed 
that year are still giving trouble-proof service after 48 years of continuous operation. 


Specify Thomas EEI-NEMA Suspension Insulators with full confidence that their quality and 
value cannot be surpassed. 


The R. Thonand Fons Go. 
fa 


LISBON, OHIO 
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"We've Found We Can 
Rely on Reynolds’’ 


says Fred G. Hodge, Purchasing Agent, 


Typical purchasing meeting of Oregon's pioneer electric 
utility, Portland General Electric has been serving the 
homes, farms and industries of Portland and the lower 
W illomette valley since | 889. Close to holf the state's popu- 
lation is in PGE's compact, dynamic 2600 square-mile area, 


"We've found we can rely on Reynolds 
service whenever we need assistunce — 
in our office or in the field,” says Fred 
G. Hodge. ‘With Reynolds Aluminum 
we also feel assured that our orders will 
receive immediate attention and that 
shipping promises will be met. Reynolds 
has given us prompt delivery of quality 


conductor on every job to date.”’ 


This is typical of the kind of service 
Reynolds delivers to utilities —serv- 
ice backed by Reynolds product 
development and production facilities. 
Put this service to work for you on 


ACSR, Covered Conductor (single 


REYNOLDS ALUMINUM 


MODERN DESIGN HAS 


Portland General Electric Company 


duplex, triplex or quadruplex), RABC 
Reynolds Aluminum Bus Conductor 


and other aluminum products. 


Use this Reynolds service to comple- 
ment your own experience and knowl- 
edge of the electrical field. Reynolds 
Engineers will be glad to meet with 
your entire staff and present complete 
information on all phases of electrical 
applications for aluminum. Remember, 
too, there are 33 Reynolds Electrical 
Distributors who are also at your serv- 
ice. Write for the name of the one near 
you. Reynolds Metals Company, P.O. 
Box 1800-EL, Louisville 1, Kentucky. 


ALUMINUM™M IN MIND 


August 22, 





1955 








Cecil G. Berning, Buyer 


Frank M. Adams, Buyer 
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DELIVERING FAITHFULLY 
TO MEET PEAK LOADS... 


“BUFFALO” DRAFT FANS have been giv- 

ing that instant, comforting response to load 

demands, ever since draft was first “mecha- 

nized”. Knowing that mechanical draft 

fans are among the most vital pieces 

of power plant equipment, we have 

always concentrated on building per- 

formance — reliability —and long life 

into these fans. We call this standard 

of construction the “Q” Factor*. 

Though sometimes higher in first cost, it has paid for itself 

*The "Q” Factor — the built-in Quality over and over in cheaper, more dependable power production 
which provides trouble-free satisfaction in countless installations. At left is a turbine-driven “Buffalo” 
and long life. Induced Draft Fan in an important utility station. Write today 


for Bulletin 3750 for full details. 


BUFFALO FORGE COMPANY 


212 MORTIMER ST. BUFFALO, N. Y. 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 

Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING Am TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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No wonder General Cable consistently produces 
top quality wires and cables. They have the 
industry's most modern laboratories and pro- 
duction facilities, over 71 years of experience, 
and the self-proven knowledge that leadership 
grows from Quality Products. When you spec- 
ify General Cable Bare and Weatherproof 
Wire you’re sure of getting the finest! 

BARE is available in solid round, square and 
rectangular, and trolley wire, bunched and 
concentric stranding, in copper, copper alloys 
and aluminum, in all tempers, and ACSR — 
widely used by utility companies for aerial 





transmission and rural distribution lines. 


WEATHERPROOF ... is available in a large vari- 
ety of types, including “O.K.,” “PEERLESS” 
and “TIP-TOP.” Made with copper, copper- 
weld, bronze, aluminum and ACSR conductors 

. with textile (braided or knitted) unspun 
cotton and braid, neoprene and polyethylene 
coverings. Most frequently specified for distri- 
bution lines in populated areas. 


For complete facts about Bare or Weather- 
proof... or any type of electrical wire and 
cable... be sure to see your friendly General 
Cable Representative first! 


GENERAL CABLE 


CORPORATION 





BARE, WEATHERPROOF, INSULATED WIRES and 
CABLES FOR EVERY ELECTRICAL PURPOSE 


GENERAL CABLE CORPORATION 
Executive Offices: 420 Lexington Ave., New York 17, N.Y. 


SALES OFFICES: Atlanta « Baltimore ¢ Boston © Buffalo 
Chicago ¢ Cincinnati ¢ Cleveland « Dallas ¢ Denver ¢ Detroit 
Erie ( Pa.) © Greensboro (N.C.) ¢ Houston © Indianapolis 


Kansas City ¢ Lincoln (Neb.) © Los Angeles © Memphis 
Milwaukee « Minneapolis « New Haven « Newark (N. J.) 
New York ¢ Philadelphia « Pittsburgh ¢ Portland (Ore.) 
Richmond (Va.) © Rochester (N.Y.) © Rome (N. Y.) 
St. Louis ¢ San Francisco « Seattle ¢ Springfield (Tl.) 
Syracuse © Tampa « Tulsa *© Washington, D. C. 
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FOLLOW THE SIGN OF QUALITY 
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1,000 hours in a 20% salt spray at 95 F 
determines G-E White's resistance to 
corrosion effects of salt atmosphere. 





Sulfuric and hydrochloric acid tests in- 
dicate superior resistance to the kind of 
corrosion common in industrial areas. 





105 F and 100% humidity for 42 days, 
yet G-E White showed no signs of cor- 


rosion. 





Preece” test determines thickness and 
uniformity of zinc deposits. New G-E 


White exceeds the 
sulfate required 
Laboratories, Ir 


1 


four dips in copper 


by 


Underwriters’ 








Threads also are protected 
by metallized zinc and or- 
ganic lacquers. 


How G-E White rigid conduit was 
engineered to meet exacting 
industrial specifications 


Six months of intensive laboratory and field tests (see illustrations) show 
that General Electric rigid steel conduit resists corrosion from salt water 
atmospheres, smoke, heat, chemical fumes, humidity . . . show why G-E 
White is particularly well suited for industrial atmospheres. The metal- 
lizing process, adapted by General Electric engineers to zinc-galvanize 
G-E White, bonds a controlled, nonflaking coating of pure zinc to the 
entire exterior surface of the conduit—threads and all. The result is a 
smooth, ductile zinc coating superior to anything previously put on rigid 
steel conduit. In addition, the outside surface has the extra protection of 
a special organic coating. 





Because of its ability to resist corrosion, G-E White is a favorite with 
contractors and maintenance me. Its easy bending and easy wire pull- 
ing characteristics simplify installation. For more information write Sec- 
tion C56-827, Construction Materials Division, General Electric Company, 
Bridgeport 2, Connecticut. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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compartments op- 
| tionel. Efficient 
_ teol compartments 
| end drowers. 


| Bodies for truck 
| driven cir com- 
pressors. De- 
| signed to occom- 
modate hose reels, 
jock hammers, etc. 


Tree trimmer 
body occommo- 
dotes 7-men crew. 
) Aerial ond winch 
; opepment pees 
ie Side rack 
| hi for easy 
unloading of 


. 


light-duty power 
operated derricks 
for front or rear 
mounting. Oper- 
oting range of 
146°. 







Helen 3700 Heavy Paty, Une-Pome Power 
Derrick is illustrated stiff-leg 
removing pole from ground. Rated 
capacity of 12,000 pounds exceeds 
vious derricks of its vee body under 


; eave with moximum 
ifts, Holon Self-stowing Jocks 
ere recommended. 


Holan-engineered to hoist loads never before achieved by a live boom 
power derrick, this mighty hydraulic weight-lifter handles burdens 
. w ' up to 6 tons! Powerful double-acting cylinders offer plenty of brawn 
ce 0 to tote F@-foenpoles and “H” frames. 

. Gash eee 
ging drive with A working range of 195°, from over-the-cab storage to a five-foot 





head height for easy winch line threading, combines versatility with 
Mechanical Lod- 


ders expertly on- strength. Powe -loading capacity of 5000 pounds is also an im- 
aieacend "oa ength. Power body ding capacity pe 
terbolanced : 

for effortless hon- portant feature. Super-sensitive throttle controls at rear of truck put 

diin Maximum 4 : 5 

heights from 23° you in complete command of speed and position of the derrick at all 

S . — 2 

°; t . : 

se times .. . easy as handling a toy train! Protection of crew and equip- 


ment is assured by numerous safety-engineered features. 


Portable mechan- 
. keol ond hydrav- 


lic earth borers » se > ei _ are »~r-taxi “rew ¢ 
ha eee oe If pole setting and other weighty jobs are over-taxing your crew and 
tation ’ Sie 

. equipment, you'll want to see this,heavy weight in action building 
Wide voriety of efficiency and morale, and reducing costs. Yes, a Holan Series 3700 


pole end reel 


troilers. Stondord me a »p > . a lay , - 
pe pee Ba ge Heavy-Duty Power Derrick will soon earn its own way on your team. 


optional features = ' A 

Write for areee-desass, new calhog Row available. 
Hydrevlic jocks, i 
controlled from 
reer of truck. Rig- 0 
id mounted or pot- 
ented Holen self- : 


ph! 
stowing types. 5 ~ ~ TV, Giff a 


* 


” 


* 


“You"-tility | Engineered by J. AY. @, fe] Mis1, CORPORATION 


®) 
4100 WEST 150 St ° CLEVELAND 11, OHIO 
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THE NAME THAT MEANS WORK SIMPLIFICATION 
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Always ready 
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fo serve you... 








¥ ad, : | ee . 
te — ° | = ho 
ps ' V . aot ~ = 


eS a> 


with a coal thats exactly right 





Name your choice—in “Bituminousland” along 
the Baltimore & Ohio, we have it! Here Nature 
has stored a supply of economical! heat and 
energy sufficient to last for centuries. 


ASK OUR MAN! Let him direct you to the 
best coal for your needs, and explain proper 
firing methods. You'll be more than pleased at 
the improved efficiency, economy, and cleanli- 


B&O Bituminous coals exist in wide variety. ness of B&O Bituminous. 


The mines that produce them are thoroughly 
mechanized so that costs are kept low, size and 
quality uniform. Nearness to industrial centers 
results in low transportation costs, and the ease 
of storing removes the need for expensive facili- 
ties. Furthermore, new methods and equipment 
have increased the burning value of Biteminous. 
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FOR EVERY PURPOSE 


BALTIMORE a OHIO RAILROAD 


Constantly doing things—better ! 
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Why 

Creosote is 
—<E~ = Still the Miracle 
Wood Preservative 


Creosote contains not just one but over 
one hundred ingredients that are toxic to insects, 
: fungi and all other natural enemies of wood. 
That’s one reason why it has been and still 
is the most effective wood preservative. 


Of course, effective creosote treatment depends 
on the method of application. There must 
be careful scientific control at every step in the 
pressure treating process. During application, 
the preservative must be measured by precise 
equipment as it is forced into the wood. 
Final retention, distribution and concentration 
must be checked continually to assure the buyer 
of the best possible product. This is the type 
of treatment that you get from Amcreco. 


If you’ve never been an Amcreco customer 
or if you’ve never profited by our years of 
experience and strategically located treatment 
plants and sales offices, contact us on your 
next job. We would appreciate an opportunity 
to quote your needs. ' 


AMERICAN CREOSOTING COMPANY 


Shreveport Crearetng Company George Forest Prodoety Compony 
Gull Meter Ceeretng Compony 
Geo go Ceesetng Company 
Ketiec Biver Company 


Coler.al Ceosenng Company 
Federe! Cireretng Compony 
Indiens Creereting Compomy 





SVELE 2. KENTUCKY 


S FIELO GALES OFFICES TO SERVE You 
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STEMMING THE OCEAN TIDE 


As King Canute nobly showed, no man, 
even in exalted position, can govern 
. our efforts only can be 
toward resisting them. Kerite Cable, in 
submarine, underground and above- 
ground applications, has proved, over 
the years, singularly successful in resist- 


the elements. . 


ing the destructive action of the elements 
—even of time itself. Small wonder the 
dependability, durability and unique 
superiority of Kerite Cable insulation 
have been relied on for years, the world 
over, wherever formidable cable prob- 
lems present themselves. 


oat ee ee 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker 


KERITE CABLE 


THE KERITE COMPAN Y—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 


Founded 18654 
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3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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EDITORIALS 


Evaluate the Tools of Service Reliability 


Reliable service grows more essential with 
every new use of electricity. Today it is as im- 
portant as voltage in the “favorable zone.” But 
voltage is a regulatory requirement policed by 
well-defined procedures while service reliability 
remains a matter of judgement. 


Tools for 


known. But effective use of these tools requires 


providing reliable service are 
operating “know how” which has not yet been 
developed. For few utilities have ventured to 
activate methods for measuring distribution per- 
formance or to set realistic reliability objectives. 
Without these it is impossible to evaluate prop- 
erly the efforts of enterprising engineers to over- 
come service interruptions. 


Three basic fears deter many utilities from 
establishing such measures. These are: 


1. That customers would be displeased by re- 
ports of any reliability objective short of per- 
fection. 

2. That the cost of meeting too high an ob- 
jective would prove prohibitive. 

3. That an elaborate record system would be 
necessary to guide design and prove adherence 


to published objectives. 


These fears cannot be dismissed as fanciful. 


For history records other endeavors, such as 
rural development, where all three haunted many 
utilities. The history of rural extensions also 
indicates that forward-looking programs brought 
long-term gains. The experiences of the few utili- 
ties which have started reliability programs nur- 
ture the hope that such fears will fall before a 


well-coordinated drive. 


Basic requirement for success in such a drive 


is sound engineering evaluation of service inter- 
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ruptions. Each distribution component must be 
rated for its outage susceptibility just as it is for 
voltage drop. The most susceptible must be cross- 
examined for the remedy and its cost. Funds for 
this may be procured by economies in other com- 
ponents which are inherently more trouble-free. 
But the opening move must be careful evaluation 
of the trouble records which pile up in every 
utility office. 


This new knowledge will give added meaning 
to engineering solutions already at hand. It will 
permit engineers to determine how much effort 
should be directed toward eliminating lightning 
damage. It will establish the economic parame- 
ters of aerial cable as a corrective for tree inter- 
ference. It will define a pattern for effective use 
of reclosers and other line-mounted sectional- 
izing devices. And it will disclose the value of 
revamped pole-line design and other remedies 


which may be proposed. 


Complete elimination of service interruptions 
cannot be expected. Nature’s hurricanes, torna- 
does, and heat storms, and man’s erratic vehicles 
will always be formidable threats to electrical 
distribution. When interruptions do occur, de- 
spite sound system design, then prompt restora- 
tion contributes to service reliability. Advance 
planning of resources and personnel is the best 
preparation for major catastrophes. Planned 
switching facilities and procedures can speed 


restoration of crippled primary circuits. 


All these, then, are the tools of service relia- 
bility, This issue is devoted to illustrations of 
their application and potentialities. The degree 
to which each will contribute to the ultimate solu- 
tion can be established only after the industry 
establishes objectives and guides based on sys- 


tem performance. 








ELECTRICAL WEEK LAST MINUTE 


¢— Billions of Kwhr 
1.0 


OUTPUT 


Week Ended Aug. 13 
10,729,000,000 Kwhr 
Up 19.3% 


10.5 


10.0 


Atomic Energy Commiss'on 
requirements — 935,000,000 
kwhr (Electrical World est 
mote). Excluding AEC, output 
increase was 13.8% 





8.0 

ye F m Previous Yeor 

Total New Mid Cent West Souwth- South Rocky Pacific 

us Eng Atian Ind Cent east Cent. Mount Nw Sw 

Aug. 13 193 99 15.2 33.6 124 +234 +8.4 +60 +137 +13.2 
Aug. 6 20.6 13.2 17.2 363 +203 4217 +8.1 56 +124 +10.1 
july 30 17.4 12.0 13.3 318 +144 24.0 29 +24 +124 +5.3 
‘ nally Adjusted Index 203 Week Ago 207.1 Year Ago 170 


The Issue’s Highlights: Legislation scoreboard of session just ended shows Congress 


put crimp in Ike’s power policy Ohio Edison orders electronic “brain” to operate 
automatically 35 of its generators ODM suspends electric power expansion goal 
pending review General Public Utilities may build atomic power plant in Philip- 
pines AEC reveals that Idaho town was lit for one hour by atomic fueled gen- 


erator, and also, what happens when an atomic reactor is allowed to go out of control 


Connie,” season’s first hurricane to reach East Coast, finds utilities ready 


in unique agreement, Dallas and Dallas P&L will share in a $5-million tax deferral 
arising from ar accelerated amortization certificate granted the utility. DP&L, under 
the agreement, will keep half of the tax deferral in surplus reserve, the remainder 
going to meet future liability for taxes. According to Dallas city officials arrangement 
may forestall possible future rate increases 


Labor: GE and IUE-CIO sign five-year contract providing 3 annual wage increase 
but no guaranteed annual wage Kennecott Copper and eight unions reach strike- 
ending agreement calling for package increase of 15¢ an hour . . . American Smelting 
& Refining and International Union of Mine, Mill, and Smelter Workers agree on 
1444 ¢ hourly package increase lowa P&L and IBEW-AFL sign new contract 
retroactive to July | providing 442 % wage increase and some differential adjustments 

Kansas City P&L also settled with IBEW for 5% across-the-board increase 


Waisenburg, Colo., voters have approved by narrow trargin a proposed $1.8 million bond 
issue to purchase and expand electric facilities of Fromier Power Co . Waterville, 
Ohio, citizens will vote Nov. 8 on proposed $155,000 issue to improve municipal 
power plant. They previously rejected proposal to sell plant to Toledo Edison 
Marietta, Ohio, City Council voted to sell street lighting system to Marietta Electric, 
Monongahela Power subsidiary, for $25,000 


Atomic Power: Westinghouse has won first export order of atomic power reactor. Pur- 
chaser of the 10,000-kw pressurized water unit will be Fiat Co of Italy . Yankee 
Atomic Electric and AEC are discussing possible changes in YAEC’s proposed atomic 
power plant to make it acceptable for licensing . AEC has invited U. S. firms to 
offer proposals for construction of small nuclear reactor to test reactor cores. At 
same time agency announces it will build $15 million test reactor in Idaho . . . In 
Geneva, U. S. disclosed that it is well advanced in investigating possibilities of harness- 


ing hydrogen energy. but this is long-range project 
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NEWS OF THE INDUSTRY BRIEFLY TOLD 


Off the Washington Wire: FPC has denied three requests to hold interlocking director- 
ships. Involved were William J. Froelich and John P. Wagner, seeking directorships 
in both Wisconsin PS and H. M. Byllesby & Co, investment banking firm, and Edward 
O. Boshell seeking directorship in Byllesby. Boshell is director of Duquesne Light and 
Westinghouse . .. TVA has made last $14 million payment on $65 million bond issue 
authorized in 1939 to purchase certain electric properties of Commonwealth & South- 
ern system . . . House Government Operations Committee has set up another unit, 
under Rep Robert Jones (D-Ala.), to study Hoover Commission's water resources and 
power report. Group consists of three Democrats and one Republican. 


AIEE’s Pacific General Meeting last week heard its Pres Morris D. Hooven suggest that 
intellectual leadership of next generation will come from ranks of engineers. He noted 
that engineers and physical scientists already outnumber those in ministry, law, and 
medicine. Engineers should continue to take increasing part in civic and community 
life, he said . . . In describing method of minimum cost loading of transformers, 
Arthur Klopfenstein, Southern California Edison, concluded all cost data relating to 
load, including depreciation, should be used to determine maximum allowable peak 
load for selecting transformer for certain load. 


Use of automatic load shedding is increasing gradually, reported project committee 
of AIEE relay committee. Paper also added that system splitting in conjunction with 
load shedding might be considered . . . Pacific Coast relay subcommittee disclosed that 
operating experience with automatic reclosing relays has proven their value in main- 
taining electric service. Distribution circuits are being reclosed automatically over 
90% of the time 


Oregon Hydroelectric Commission has granted preliminary permit to Pacific Northwest 
Power for proposed Pleasant Valley and Mountain Sheep projects on Snake River 
National Hells Canyon Association will seek rehearing of FPC’s Hells Canyon deci- 
sion Ohio Edison has bought 1,000 acres near Lorain, Ohio, for future power 
plant site Connecticut's Gov Ribicoff has vetoed bill which would permit minority 
of stockholders of any electric or gas utility to authorize merger with another 
utility Commonwealth Edison will absorb brokerage fees and other expenses to 
encourage holders of fewer than ten shares to round out the number, or sell their 
holdings 


ABOUT PEOPLE IN THE INDUSTRY 


Public ignorance of atomic energy facts was rapped by AEC Commis 
sioner Thomas E. Murray last week. He told Franciscan educational 
group “ the indifference to these facts (of atomic energy) is inex 
plicable by any standard of rationality There has developed a 
peculiar form of indifference by which this, one of the central facts 
of life today, would be left to the experts. This abdication to the 
experts, this suspension of traditional functioning of informed 
opinion .. . can be disastrous 


Why the utility industry is exciting to the men in it was explained last 
week to N. Y. Security Analysts by Harland C. Forbes, executive 
vice president, Consolidated Edison of N. Y. “Some of the little 
specks we see in the crystal ball are appliances and equipment that 
now are only dreams in minds of designers. What these new appli- 
ances are we don't know, but we do know they are coming . We 
know uses for our service will continue to come along and that’s 
why we are so enthusiastic about this business of ours,” said Forbes 


More News About People page 192 
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i 
ne 


the-session 


The 


for Congress 


scoreboard 


that the 


end-of 
shows Dem 


ocrats put a decided crimp in the 
Eisenhower local-partnership program 
for electric power development 

Plans of 


participate 


local private utilities to 


in two large Administra 
tion-supported western projects were 
blow to the 


ignored But bitterest 


Administration came when 11 major 
federal power projects were voted first 


year money to Start construction 


A Defeat for Federal Power 


however 
Valley 


CApansion as 


Federal power backers, 


ximitted defeat on Tennessee 
Authority 


the City of 


steam-plant 
Memphis stepped up to 
i j 


meet its own power needs. It was 


clear that the Democrats couldn't 


muster sufficient votes to cancel the 


Dixon-Yates contract under which 
the government would have brought 
outside power into, Memphis. How- 
canceled 
became con 


Memphis would do the job 


ever, President Eisenhower 


the contract when he 
vineed 

Nor were the federal power forces 
able to gain enough strength to put 
over an authorization for the federal 
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Scoreboard of Power Legislation Shows . . 





Ike's Policy Crimped by C 





high dam at Hells Canyon. Instead, 


the Federal Power Commission li- 


censed Idaho Power Co to develop 
the site Some federal power law- 
makers vow this fight isn’t over yet 
ind promise to work for a legislative 


versal of the FPC decision 


Prior to FPC’s unanimous action 
Hells Canyon, both House and 
Senate subcommittees had approved 


Democratic legislation to authorize 
the single federal dam 

Congress acted on only one of the 
projects recommended by Eisenhower 
January 


in his budget 
That was Cou 
a 25,000-kw facility in Ore- 
gon. The Democrats turned him down 
ind, instead, voted $500,000 to 
$37.5-million 


strictly federal enterprise 


message as 
partnership ventures 
gar Dam 
flatly 
start the project as a 


For a while it appeared that legis- 


ition authorizing the $200-million 


Trinity River project in California 
night pass with a provision authoriz- 
ng Pacific Gas & Electric Co to de 
velop 230,000 to 300,000 kw as a part 
But rather than au- 
thorize such a plan now, Democrats 


substituted a proposal for a two-year 


nership venture 








ongress 








Reclamation Bureau feasibility study. 

Republicans, 
private 
lion-kw potential of the $400-million 
Niagara International Rapids Project. 


Congress did not complete action on 


generally, supported 


construction of the one-mil- 


the matter, but a Senate public works 
subcommittee approved a bill to au- 
thorize the New York State 
Authority to go 


Power 
ahead with it as a 


public power enterprise 


Push for New Partnership Idea 


Inventors of a new partnership idea 


to have private utilities put up 
facilities on multi- 
projects without 
to them—pushed their plan for 
such a setup at John Day Dam on the 
Columbia 


one hearing this session 


money for powei 
purpose 


title 


retaining 


River. They were granted 
before the 
matter was dropped until next year 
Meanwhile, Congress voted $500,000 
to finance Army Corps of Engineers’ 
plans on this one-million-kw project 
-but Con- 
for several 


Eisenhower did not want 
him 
new Army Engineers and Reclamation 
Rureau starts on multi-purpose proj- 
ects. He found himself with 


gress gave money 


almost 
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$14 million for planning and construc- 
tion of 11 projects which would cost 
almost $800-million and rate even- 
tually more than 1.4-million kw (EW, 
Aug. 1, 1955, p 9). 

Although it is under strict orders 
from the President to examine every 
project closely as to engineering and 
financial feasibility, the Reclamation 
Bureau already has announced plans 
to expedite work on Trinity River, as 
well as the 200,000-kw Yellowtail 
Dam and the Deer Creek and Roza 
Division powerhouses. Other projects 
for which funds have been earmarked 
include huge Hartwell Dam and Dar- 
danelle, Eufaula, Hills Creek, McGee 
Bend, Ice Harbor, and Ft. 
projects. 


ike Backs A Federal Project 


The really big project the Admin- 
istration joined reclamation states in 
supporting as a federal project is the 
Upper Colorado Basin Storage Devel- 
opment. Eisenhower plugged for a 
whole series of dams. The Senate ap- 
proved construction of three — Glen 
Canyon, Echo Park, Flaming Gorge 
—totaling $1.5 billion in costs. A 


Gaines 


House committee voted for scaled- 
down version, knocking out Echo 
Park. There was no vote on a part- 


nership proposal 

Eisenhower backed construc- 
tion of Fryingpan-Arkansas as a fed- 
project. He made a 
yet on utilities’ pro- 
posal to convert it to a partnership 
arrangement. A Senate committee 
approved a start on the $136-million, 
100,000-kw project, but the House 
took no action this year. It will come 


also 
eral has not 


statement local 


up for debate early next session. 


Congress’ Unfinished Business 


The Senate passed, and a House 
Committee endorsed, legislation to 
authorize a $3-million survey of the 
possibilities of harnessing the high 
tides at Passamaquoddy Bay, Maine 

-an Eisenhower-backed plan. The 
House Rules Committee killed action 
on the measure this session, but it is 
still open for next year. 

Most of the big power projects are 
still unfinished business. The Dem- 
ocrats did what they could to put them 
in the federal line-up while they were 
in the this year, and 
Eisenhower's policy suffered 


driver’s seat 

There is another session coming up 
next year, and the Administration will 
make renewed efforts to get its pro- 
gram approved. 


OHIO ED’S PRES W. H. SAMMIS HOLDS ONE OF “BRAIN’S” AMPLIFIERS 








ea 


‘Brain’ Will Run Ohio Ed Units 


A new electronic brain, scheduled 
for installation in 1956, 
matically control 35 of Ohio Edison 
Co’s steam generating units, all inter- 
connected but scattered over 9,000 
sq mi. Combined output of the con- 
trolled units totals more than 1.6-mil- 
lion kw. 

The utility announced 
that it had ordered the 
otherwise known as a Goodyear Elec- 
tronic Differential Analyzer or GEDA, 
from Goodyear Aircraft Corporation. 
The order is believed to be the first 
ever placed for the integrated auto- 
matic control of a power system. The 
analyzer will be installed at utility's 
dispatching center, Massillon, Ohio 


“Brain” at Work 


Working for Ohio Edison, the spe- 
cial-purpose GEDA will make calcu- 
lations and instantly manipulate the 
throttles of the 35 generators, with 
some 150 miles away from the control 
center. Engineers explain that the 
machine will replace human brains 
and fingers presently used in calcu- 
lating which generators can most 
economically produce a given output. 

Remote operation of the units will 
be managed through electronic im- 
pulses sent out by the “brain” over 
carrier telephone circuits. The exact 
amount of output deemed best by 
GEDA's calculations then will be 
produced by the controlled units. 


will auto- 


last week 


“brain,” 
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Selecting the most efficient and 
economical load for a generator de- 
pends on many diverse elements. 

At present, Ohio Edison's genera- 
tors are controlled automatically but 
many man-hours of employee work are 
involved. At the central station, 
meters and other devices tell the op- 
erators how much power is needed 
and where and how much is being gen- 
erated. Precalculated charts then are 
used as guides in manually setting the 
controls. 

GEDA will dispense with the charts 
and the The con- 
trol device for the utility's system will 
be housed in a rectangular box about 
the size of two household doors and 
about two feet deep. 


Inside GEDA 


A series of “drawers,” one for each 
power plant, covers the front of the 
analyzer. Inside each of these draw- 
ers, small plastic slabs about 2 in. 
square, covered with tiny electric re- 
sistors connected by a maze of wires, 
represent each generating unit. 

Arrangement of the wiring and re- 
sistors establishes the individual char- 
acteristics of each unit. On the face 
of each drawer are dials which can be 
set to give the machine more data. 

In a split second, GEDA “digests” 
the information, selects the most de- 
sirable output for each unit, and sends 
out its impulses to operate the system. 


manual controls. 
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ODM Suspends Power Goal 


. . of rapid tax amortization program pending outcome of new 
study; utility construction totaling $1.2 billion awaits decision 


The has 
suspended its electric power expansion 


government once again 
program, under which electric power 
companies have been eligible to amor- 
their 


{ax purposes 


tize facilities in five years for 

Left hanging when the Office of 
Defense Mobilization stopped consid- 
applications total of 
almost $1.2 billion in planned con- 


ering was a 
struction expenditures for which elec- 
tric utilities had asked tax aid. 

Action was suspended pending a 
top-level mobilization planners’ review 
of the whole tax write-off program. In 
iddition to electric power, ODM and 
which 


formulates its policies are looking over 


the cabinet-level committee 


expansion goals for railroads, 
and aluminum, 
shipping, and coke. A total of almost 
$6 billion in applications is stymied. 

During the Korean conflict, ODM 
re-established the original expansion 
goal for electric power capacity. It 
called for construction of 116-million 
kw by the end of 1955. On Dec. 1, 
1953, the agency suspended the goal. 
It wanted to restudy wartime require- 
besides, the full amount had 
been planned for construction by the 
utilities. 

This spring ODM reopened the 
goal and raised it to 150-million kw 
by the end of 1958. It started accept- 
ing applications for rapid tax amorti- 


iron 


steel, oil, aircraft, 


ments; 


zation privileges again. 

About two weeks ago, ODM certi- 
fied the plans of 13 utilities to spend 
almost $300 million for additional 
capacity as eligible for partial write- 
offs. The companies’ certificates en- 
titled them to amortize $168 million 
within five years. 

However, the Defense Mobilization 
Board, ODM’s cabinet-level advisory 
group, now has ordered a restudy of 
38 goals, and ODM suspended them 

Before the second clese-out, ODM 
had received 71 utility applications 
for amortization of $1,170,000,000, 
the largest amount under any of the 
now-suspended goals. 

Although electric power, along with 
transformers, was listed among those 
expansion goals suspended while the 
restudy was being made, the 20 goals 
which remain open include atomic 
power facilities, boilers, and 
steam turbines. Nineteen other goals 
were discontinued entirely. 


steam 


Cleveland El Plans $17-Million, 22-Story Headquarters 


Cleveland Electric IHluminating Co 


} 


M48 announced plans to construct a 


$17-million, 22-story, metal and glass 


office building The “Illuminating 
Building (model shown at right) 
cheduled for completion by Novem- 
ber, 1957, will be Cleveland's first 
major office structure in 26 years 
Elmer I Lindseth, president of 
CEI, said the utility will occupy the 


The 


rest will be rented as corporate head 


first five floors of the building 


quarters for other firms 
Construction is expected to begin 
immediately on the 400,000 sq fi 


structure to be erected on Public 


Square, west of the utility's present 
offices 
The Illuminating Building’s modern 
architectural 
the following 
@An 


with recessed gardens fed by an under 


design features include 


expansive, two-story lobby 
ground watering system 
eA 65-ft by plaza 


with reflecting pool and planting areas 


paved 200-ft 


@ Exterior walls of glass and metal 


@ Four banks of automatic eleva- 


tors and complete air-conditioning 

@ Lower-level parking facilities. An 
adjoining six-story garage 
400 


also being contemplated 


capable of 
accommodating automobiles, is 
The present CEI building may be 


put up for sale when the executive 
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offices have been moved, a company 
spokesman said 

Architectural plans for the Illumi- 
nating Building are being prepared by 
Carson & Lundin of New York, con- 
sulting architects for Rockefeller Cen- 
ter. McGeorge-Hargett & Associates, 


August 22, 


will mechanical 


Cleveland, 


design 
features and supervise the construction 
work 

Brooks-Harvey & Co, New York, 
is associated with Ostendorf-Morris 
Co, Cleveland real estate firm, in fi- 
nancing the building 
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GPU Studies Feasibility 
of Foreign Atomic Plant 


The high cost of fuel in the Philip- 
pine Islands has prompted General 


Public Utilities Corp to make the first. 


move by a U. S. utility to generate 
atomic power in a foreign country. 

The Atomic Energy Commission 
recently granted GPU an access per- 
mit for classified information. And 
the utility holding company an- 
nounced that it would study feasibility 
of erecting an atomic plant as a part 
of its system with immediate focus on 
the Manila Electric Co, GPU’s Philip- 
pine subsidiary 

Fuel costs are almost twice as high 
for Manila Electric as for its domestic 
subsidiaries, GPU reported. Conse- 
quently, first commercial generation 
of high-cost atomic power appears 
most feasible in the Philippines where 
power production costs already are 
high. Aside from the Manila com- 
pany, GPU subsidiaries operate in 
low-cost fuel areas of Pennsylvania 
and New Jersey 

Actual construction of an atomic 
plant in the Philippines, however, 
would have to await a formal “agree- 
ment for co-operation” relating to 
power reactors between the U. S. and 
the Philippine government 

GPU is also participating in studies 
being conducted by Atomic Power De- 
velopment Associates, Inc 

Following GPU's disclosure of its 
atom plans for Manila, the AEC an- 
nounced that 81 access permits for 
classified information had been granted 
during July and 229 since April 


Atom Plant Generates 
Power for Idaho Town 


Power for an American town was 
supplied, briefly but entirely, by nu- 
clear generation in mid-July, the 
United States delegation recently dis- 
closed at the Geneva atoms-for-peace 
conference 

For about an hour on July 17 the 
town of Arco, Idaho, depended on the 
power generated by an experimenial 
itomic plant at Argonne National 
Laboratory 20 miles away. It was the 
first time that a U. S. town had relied 
solely on atomic energy for its light 
ind power, but the experiment was 
carried through without fan-fare 

Arco’s some 1,200 citizens are serv- 
iced normally by Utah Light & Power 
Co 
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ARGONNE NATIONAL LABORATORY’S REACTOR BEFORE FINAL OPERATION 


‘Run-away’ Reactor Causes Mild Blast 


An explosion equivalent to one produced by a few pounds of dynamite 
occurred when Argonne National Laboratory allowed the power level in its 
experimental boiling water reactor (Borax 1) to rise to more than 10-million 
kw in a tenth of a second in a controlled experiment on July 22, 1954. 

Reactor and its components were completely destroyed, but there was no 
dangerous fall-out at distances greater than a few hundred feet. Other non- 
destructive tests, conducted during a two-year period, showed that a properly 
designed water-cooled and moderated nuclear reactor, if allowed to get out of 
control, will automatically shut itself down before excessively high temper 
atures cause complete destruction of the reactor. 


Pictures of the reactor, above and below, were taken from a movie which 
Argonne Laboratory made of the experiment and presented at the United 
Nations’ atoms-for-peace conference in Geneva. 





SAME REACTOR BEING DESTROYED BY BLAST CLIMAXING “RUN-AWAY” TEST 
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First Hurricane of Season Hits East Coast 


Hurricane “Connie,” a rather pale 
sister of some of last year’s stormy 
blows, swept the East Coast recently 
from Carolina to New York City. 
Utilities, generally prepared for her 
high winds and lashing rains, reported 
only light damage compared to that in 
other seasons but added that some 
novel tactics had been employed to 
meet the storm’s fury 

For advance reports of the storm's 
progress, Virginia Electric & Power 
Co listened in on the amateur “ham” 
The company 
stated that information so gained was 


short-wave frequencies 


a helpful suppiement to data received 


from the U. S. Weather Bureau. 

Carolina Power & Light Co, for a 
rapid survey of damage and fast dis- 
patching of repair crews, reconnoit- 
ered the storm’s path by airplane. 
However, CP&L reported, the plane 
was not much help in exploring Con- 
nie, for the storm moved slowly and 
her damage was quickly repaired. But 
if the storm had been faster and more 
severe, company spokesmen said, the 
plane undoubtedly would have been 
of great assistance. 

Hardest hit in the storns’s path was 
the Carolina area. Connie, here, 
struck beach resorts from Pawley’s 





VEPCO Uses First Canned Motor-Pump 


The first canned motor-pump used 
circulating boiler-feed water has 
been installed at Virginia Electric & 
Power Co’s Possum Point generating 
station. The pump circulates 4,700 
gpm of 6SOF water at 1,725 psi from 
the steam drum through the boiler and 
back to the drum of a recently com 
pleted 100-Mw unit 

Developed by Westinghouse Elec 
tric Corp for nuclear reactor use, the 
canned motor-pump is_ hermetically 
sealed and has no external shaft seals 


Fluid circulates through the bearings 


{acting as a lubricant) and the mag- 
But the 
Stator and rotor are enclosed in sep- 


netic gap of the drive motor 


arate leak-tight cylinders, or cans. All 
parts contacting the circulating fluid 
are made of corrosion-resistant alloys. 

During installation of a pump, the 
suction and discharge nozzles are 
welded to form a closed loop system 
Services for cooling water and 440-y 
power are connected, and instrumenta- 
tion for the cooling water flow indi- 
cator and pump-bearing thermocouple 
is connected to alarm circuits 


Island, S. C., to Morehead City, N. C., 
with winds of 100 mph, but CP&L 


spokesmen reported that all service 


was restored within two days. Al- 
though 20 special crews were called, 
they were not needed. 

Striking on up the coast, Connie 
hit with gusts of about 80 mph at the 
Virginia Cape area. A Vepco spokes- 
man stated that Richmond, the worst 
hit, had about 25,000 customers 
lashed out of service. Except for deep 
rural outages, service was restored 
within 24 hours. Rainfall, totaling 
about nine inches, damaged some 
controls in Richmond. Potomac Elec- 
tric Power Co reported about 200 
wires down with service restored in 
less than a day. 


Eye Lost at Baltimore 


Connie lost her eye as she swirled 
past Baltimore. And with winds of 
about 50 mph she headed into Penn- 
Philadelphia Electric Co 
reported that 30,000 customers, 
knocked out of service, were back 
on the line in 24 hours. Utility dam- 
age was estimated at $150,000. 

Worst damage reported by Pennsy!l- 
vania Power & Light Co was just west 
of Harrisburg where the storm center 
hit with winds at 40 mph. Officials 
said the hurricane’s diminished fury 
was about twice that of a normal 
summer storm. 

As she lashed at the coast some 100 
miles to the south, Connie threw winds 
of about 57 mph at the New York 
City area. Consolidated Edison Co 
stated that about 285,000 customers 
were thrown out of service by wind 


sylvania. 


and torrential rain. 


Connie's Sister Blows Up 


In Long Island Lighting Co’s area, 
about 35,000 customers were reported 
out of service, and 1,000 men were 
dispatched to repair the damage. Both 
LILCO and Con Ed reported service, 
in most cases, restored in a day's time 

Progressing inland across Pennsyl- 
vania, Connie lost most of her fury 
and at last blew herself out on the way 
to Lake Erie and Canada 

But as East Coast utilities counted 
up the storm’s damage, they anxiously 
followed the path of another hurricane 
named Diane which, when EW went 
to press, had headed inland across 
the North Carolina coast with winds 
of about 100 mph 
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VEPCO’s First Roanoke Rapids Unit 


Spun into operation recently was the first of four 25,- 


000-kw generators at Virginia Electric & Power Co’s 
$34-million Roanoke Rapids (N. C A specially 


built crane with 200-ton lifting power was used to hoist 


) Project 
the generator and its trappings into place. Other units have 


been scheduled for operation at two-month intervals 


Arizona PSC’s Transformer Puzzle 


4 tough construction problem recently presented itself 
when a Swiss transformer was uncrated for installation 
at Arizona Public Service Co’s new San Manuel substation 
No one could read the assembly instructions printed in 
German. Ernst Arndt, a native of Germany and a drafts- 
man in the company’s Phoenix office, was quickly assigned 
Arndt, center, is shown look- 
ing over the instructions with substation crew members 


to the project as interpreter 
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Utilities A’building 





LILCO’s Big Boiler 


An entire day and skillful maneu 
vering were required to hoist this mam 
moth, 123-ton boiler into position at 
Long Island Lighting Co's Edward f 
Barrett Station. When 
pleted the plant will have six 170 
000-kw generators giving the station 


Power com 


a total more than a 


million kw 


capacity of 
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MANAGEMENT —Pionning 


AERIAL VIEW OF PHILADELPHIA ELECTRIC'S NEW OREGON MAINTENANCE SHOP CONSTRUCTED IN RECORD 16 MONTHS 


Philadelphia Electric Builds Efficient 


WILLIAM SHAY, Howell Lewis Shay & of the operating maintenance division of the station opera- 
Associates, Architects-Engineers tion department, and the construction division of the en- 
Philadeiphia Electric Co recently moved into its new, gineering department. 

modern $3-million Oregon Maintenance Shops, opposite Housing the maintenance and service functions under 

the company’s Southwark station in southeast Philadelphia. one roof, it replaces three existing shops performing this 

The building will serve the combined shop requirements work. Modern shop facilities for repair and maintenance 


OFFICE SECTION FEATURES CREEN-TINTED, HEAT-RESISTANT GiASS PANES OFFSET BY PORCELAIN ENAMEL PANELS 


aati 
er 
ae 








yes 


WELL-EQUIPPED ELECTRICAL SHOP SHOWS OVENS AT LEFT USED FOR DRYING AND BAKING 


Maintenance Shop 


of electric, gas, and steam plant equipment are provided 
Other company service groups will be served by the build- 
ing when they request assistance. 

and between 
and builder made possible the design and con- 


Close cooperation coordination owner, 
architect 
struction of this building in a record 16 months 

Howell Lewis Shay & Associates, architects-engineers 
for the project, proceeded with working drawings after 
had prepared plans showing 
layout of the housed. A 


model of the building and site, made by PE, was of tre- 


PE engineers preliminary 


basic size and elements to be 


mendous value in arriving at satisfactory spacing and 
orientation of equipment and study of exterior treatment 

With the builder proceeding with construction as draw- 
ings were prepared, it was possible for the first portion 
of the building to be occupied 12 months from the time 
the owner started preliminary planning and the remainder 
to be occupied four months later. 

The site was chosen to provide easy access by Delaware 
Avenue, Oregon Avenue, the Industrial Highway, and the 
Schuylkill the 
generating stations and gas plants 
the 
130,000-sq ft floor area 


000 sq ft 


new Expressway to company’s electric 


Essentially, building is a one-story structure of 
The ground floor area is 115,- 
and an additional 
On the mezzanine floor are located of- 
and and boiler and air 


conditioning equipment 


15,000 sq ft comprises a 
mezzanine floor 


fices; wash, locker, rest rooms; 
Shop and other ground floor areas are of 40-ft wide 
height determined by requirements dictated by 
S-ton, 15-ft headroom installed in four 
of the shops. In addition, a portion of the general shop 
area is of high bay design 60 ft wide by 240 ft long, 
25-ft headroom overhead crane 
work. A 15-ft deep pit has 


to provide 40-ft head- 


bays of 


overhead cranes 


equipped with a 25-ton, 
for the heavier and larger 
within the 


been constructed bay 


room under the crane 
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DROP FORGE HAMMER IS PART OF THE SHOP’S EQUIPMENT 
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READERS FORUM 


Debate on Nomenclature Continues 


To the Editor 

Electrical World's editorial on May 2, 
prompts me to state the following views: 

1. Boiler is a term long and well understood. In my 
opinion it has a place in our nomenclature. Even with 
high pressure and superheat and above the critical pres- 
sure and temperature, there arises no confusion, for the 
superheater, when used, is essentially an integral part of 
the unit. But when we get into reheat cycles, perhaps the 
term is not sufficiently exact, and steam-generator would 
be better. In the last analysis, however, does confusion 
urise in anybody's mind but the purist’s regarding what 
Assuredly, a boiler is a “steam-gen- 
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is being discussed? 
erator,” 


and I believe part, at least, of any “steam-gen- 


erator” can be called a boiler 


Boiler Puts Out Steam not Megawatts 


2. | have never yet seen a boiler put out a Megawatt. 
In fact, I never saw a Megawatt. I have seen “turbo-” or 
is it “turbine” generators put out thousands of them ac- 


cording to their meters, but so far as I know all the tur- 
bine ever got from the boiler (?) (steam-generator (?)) 
$ steam 
I have been told that | Ib of steam is “1 Ib of water 
evaporated into steam or | Ib of steam condensed into 
water,” but I have never happened to see a pound of steam 
ther 
Since engines and turbines are usually given a “water 
sally a steam rate) in pounds per horsepower-hour 
or per kilowatt-hour, it seems to me easier to talk about 


Even boiler 


boiler output in pounds of steam per hour 


horsepower is not confusing if we have available a 
uitable translation factor. There’s plenty of room to 

rue about that. Perhaps with the reheat cycle all this 
ets a bit meaningless 


There Is no Substitute for Intelligence 


3. Sometimes turbine performance is stated in Btu 
Boilers or steam-generators likewise are dis- 
Btu rate of absorption. These are 
useful methods of rating, but we still need to know ini- 
tial and final conditions and sundry other factors if we 
are to talk intelligently, whether in pounds of steam or 
Btu's. So I fail to join issue with the proponents of 
either method of rating. By the use of appropriate factors, 


After all, there is no substi- 


per kwhr 


cussed in terms of 


both yield the same resuit 
tute for intelligence 

4. The watt a unit of electric power that, 
as the use and measurement of it grew, a unit of 1,000 of 
This has proved a 
suitable size unit and the prefix “kilo-” has become well 
established 


is so small 
them was adopted tor convenience 


As generating unit and system sizes increase 
we are reaching a point where we talk of thousands of 
kilowatts. I am not quite sure whether going back to 
the little watt and talking in terms of millions of them, 
using the prefix “Mega-” as we now use “kilo-” is a step 
Unfortunately, I am so steeped in 
the lore of “kilo-” that I have to translate “Mega-” into 


forward or backward 
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“kilo-” to realize the physical or electrical dimensions. 
But let’s not stand in the way of progress! Our next crop 
of engineers may find “kilo-” unfamiliar. If “kilo-” is 
now too small, let’s settle for “Mega-” After all, it 
calls only for the application of a little intelligence. 
“Mega-” does have the advantage of reducing the amount 
of space taken up in printing, speaking and writing and in 
the numbering on the dials of meters. I suspect that both 
terms will co-exist, as not all power units will be in the 
Megawatt class. 

5. Neither “atomic” nor “nuclear” seem to me to be 
suitable terms to apply to power plants. We speak of 
coal-fired, gas-fired, oil-fired. Will we not get around 
at last, with the development of different techniques, to 
stating the fuel we are using, such as, “uranium fuel,” 
“thorium fuel,” etc? 


Heat Pump Is an Expressive Term 

6. It seems to me that “heat pump” is a most ex- 
pressive term for that machine. It is perhaps unfortunate 
that its application first in refrigeration has beclouded 
its real function of raising “heat content” from one tem- 
perature level to another. “Air conditioning” can be a 
very broad term. Some of Boston’s Tremont Street stores 
even spray perfume into the air above their sidewalks. | 
believe they are only trying to sell perfume. 

7. Billing a multiple of kilowatt-hours probably will 
hang on local conditions, such as, company policy, politi- 
cal and public acceptance. Actually, there are already 
many instances where this is done because the size 
of the load indicates using a factor K-10, K-100 or even 
in some instances, K-1,000 as a meter multiplier. Some 
nice figuring would be necessary to determine the economy 
of billing in units of ten for all customers. But why 
should I get dogmatic about an opinion? 

Welien H. Colburn 
Commercial Engineer 
Boston Edison Co, 
Boston 12, Mass 


Boiler Terminology Suggested 


To the Editor: 

Referring to your “Give Us a Hand on Terminology” in 
the Aug. | issue, I would like to make two suggestions. 

The term “steam generator” should be used instead of 
“boiler.” The modern so called boiler unit comprises a 
great deal more than just a boiler. There is a superheater 
which contributes a very large percentage of the energy of 
the steam as well as an economizer and air heater, none 
of which is in any sense a boiler. 

I believe that the ratings of steam generators should 
be expressed in “pound of steam per hour.” The output 
or capacity of a steam generator should be expressed in 
units of steam. The watts or megawatts produced by an 

(Continued on page 206) 
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SINGLE-POLE RECLOSERS (140 AMP) ARE INSTALLED AT SUBSTATION WITH 3,000-KVA TRANSFORMER, ONE CIRCUIT 


Oil Circuit Reclosers Prove Worth 


DISTRIBUTION 
Design-Operation 


HARRY A. SHINKLE JR, Protection Engi- 
neer, Kansas City Power & Light Co. Kon- 
sas City, Mo 


Extensive use of oil circuit reclosers 
has improved Kansas City Power & 
Light Co’s distribution per- 
formance and distribution 
For many applications the com- 
better 


than a circuit breaker, clearing faster 


system 
reduced 
costs 
pany found a recloser works 
than a breaker and associated relays. 

Reclosers have replaced repeater 
KCP&L light-duty branch 
circuits and circuit breakers at trans- 
6,.000-kva 


They are used even on heavy- 


fuses on 
former installations up to 
capacity 
duty The largest single-pole 
recloser on the system is 140 amp, but 
3-pole units, rated at 280 amp, are 


feeders 


used also 
Reclosers have been installed in dis- 
tribution substations in rural and sub- 
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Clear faster than breakers and associated relaying and afford 
savings at KCP&L’s substations and on feeders, branch circuits 


trans- 
There 
circuit breakers and reclosing relays 
would be comparatively expensive 
without affording a higher degree of 
protection. As a recloser has a faster 
interrupting time than the relayed cir- 
cuit breaker, it is more effective in pro- 


urban areas where substation 


formers are relatively small. 


tecting branch fuses when temporary 
faults occur. Faster interrupting time 
helps to prevent line burndown at the 
point of fault and is especially im- 
portant fault 
arcing. 


whenever a involves 


Reclosers Coordinate 


Many rural and suburban distribu- 
have transformer 
banks of 6,000 kva or smaller. The 
impedance of such transformers, to- 
gether with the transmission system 
impedance, usually is enough to limit 
fault current on the substation’s 12.5- 


tion substations 


1955 


kv bus to a value within the interrupt- 
ing capacity of modern reclosers. 

Many distribution 
protected by 
primary side and reclosers on the sec- 
ondary. This keeps station costs low, 
obviating a control 
KCP&L has 
supplanted obsolete or inadequate oil 
circuit breakers at several substations 
with oil circuit reclosers 

A pole-mounted recloser replacing 
repeating fuses protects a branch cir- 
cuit and coordinates with branch and 
transformer fuses 


substations are 


power fuses on the 


control house, 


power source, or battery 


A repeating fuse 
does not coordinate as well and needs 
constant attention and replacement of 
blown units 

In 12.5-kv distribution substations 
KCP&L applies primary fusing to pro- 
tect the transformer against most 
faults and to back up and coordinate 
with the each 


recloser. Generally, 
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{ je f r<¢ 


ransformer teeds tw AV circuits 


1 on each circuit 
recioser § rating 1s 
ransiormer Ca 
pacity This relats 


mship permits one 


t to carry half of the other ci 


cuit’s load in an emergency without 
exceeding nameplate rating of the re 
closer 

switching 


It also allows latitude in 


ind aids in picking up loads after an 
Or i distribution 


KCPA&I 


circuits with 


feeder 
DOrancn 
ill be anc h ci 


smater reciosers and sm 


Often the branch 


ul {ts wilh | 6ncs 
f ! ser has lower interrupt 
circu CClOSE i 1 tower nmte;rrut 


1 a substation recloser 


Each branch fuse is coordinated with 
ne eciose! Fas operation of the 
recloser protects the fuse against tem 


y faults nd the fuse blows t 


sectionalize a line permanently faulted 
substations ar 
"a 40-ohm 


But the main feeder’s large con 


Large reclosers at 
not dependable for “seeing 
fault 
ductor makes probability of a 40-ohm 

' 


ult very slight. Use of 


40-ohm ftault 


THREE-PHASE BRANCH CIRCUIT is protected by three 70-amp, 
pole-mounted reclosers on Kansas City P&l overhead system 


resistance in calculating fault current 
ippears to be extreme. 


\ fault 


20 ohms has been suggested recently 


resistance between 10 and 


by several authors as a more realistic 
considering distribution cir- 
13.2 kv 


branch oil circuit reclosers, coor 


Vaile in 


cuits of 12.5 of Branch fuses 


ind 


linated with each other and with the 


ul circuit recloser at the substation, 
ifford good protection for low fault 
rents 
Proper coordination can also pro 
vide effective back-up protection 


igainst high fault currents 


Maintenance Simplified 

The 140-amp recloser is the largest 
KCP&I 
The company has not 


single-pole recloser on the 
12.5-kv system 
recorded any trouble from switching 
ransients or overvoltage because of 
single-pole operation 

At larger suburban distribution sta- 
tions KCP&L puts 280-amp 


it 
circu 


3-pole oil 


reclosers on heavy feeders 


Ground current tripping, used in con- 


unction with these, extends the reach 
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THREE-POLE UNIT with ground tripping protects one circuit 
from a substation having a 6,000/7,500-kva transformer 


~ the recloser for 
faults At 
using a 200-amp setting for the pickup 


line-to-ground 
present, the company is 


of the ground trip solenoid. Fused 
branches tapping the feeder are gen- 
erally protected by 65-amp fuses 

With a few exceptions KCP&L has 


standardized on two fast and two re- 


tarded operations. This standardiza 
tion simplifies stocking and main 
tenance of reclosers. Use of two 
retarded operations facilitates coor- 
dination with branch and back-up 
fuses The extra retarded curves 


necessitate raising the back-up protec- 


ion but do not afford enough ad- 
vantage in coordinating with branch 
fusing to offset raising the back-up 
protection 


13.2-kv 
circuits KCP&L uses 280-amp, 3-pole 


On new urban distribution 
reclosers with two fast and two extra- 
These 
ire without the ground trip feature 
and are with 


retarded operations reclosers 


used in conjunction 
branch fuses of the time-lag or coor- 
dinating type. The circuits are large in 


capacity and short in length. Fault 


22, 
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current at any point on this system is 
higher than the pick-up current of the 
recloser. 

Time-lag fuses coordinate with the 
fast operation of the recloser because 
of the relatively high fault currents in- 
volved. This scheme suits a small area 
with a high load density. At such 
locations the company taps a 13.2-kv 
feeder originating at the generating 
station and installs pole-type, current- 
limiting reactors to keep fault current 
within interrupting capacity of the re- 
closer. This enables KCP&L to use 
5,000-amp cutouts with link fuses for 
branch circuit protection. 


No Known Trouble 


has had 
because 
putative effect of low temperature on 
the hydraulic timing mechanism. This 
be timing is 
used primarily in establishing reclos- 


KCPA&I 
troubles 


Thus 
known 


far, no 


recloser of 


may because hydraulic 
ing time and in the time-delay opera- 
tions. Reclosing time is seldom critical 


when it is within reasonable toler- 


ances. Unless a fault is a sustained one 
or in a critical place and fault current 
a magnitude, recloser 
When 


one recloser is backed up by another, 


is Of too great 


coordination is not affected 


coordination is unaffected as both are 


subjected to same temperature 


Must Avoid Failures 


4 recloser costs less than a circuit 


breaker and associated relays. A re- 


closer’s relatively low cost, however. 


does not mean that it may be installed 
have 


recom- 


and forgotten. Manufacturers 


made tentative maintenance 
mendations, and utilities have studied 
An elabo- 


and 


the maintenance problem 


rate system of inspection main 


tenance cannot be justified economi- 


cally 

On the other hand, the utilities must 
avoid recloser failures with their con- 
sequent and unnecessary service inter- 
ruptions and/or damage to other 
equipment 


KCP&I up a 


plan which holds cost to a minimum 


has set maintenance 
while affording reasonable assurance 
of performance. This pro- 
gram be modified as experience 
September 
the in- 
spection and repair or replacement of 
As 
there were then between 500 and 600 


recloser 
may 


indicates Launched in 


1954, the program calls for 


reciosers once every two years 


sectionalizers in 


the 


reclosers and service 


on the system, company main 
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tained between 20 and 25 each month. 
The program is so set up that a mini- 
mum number of reclosers of each size 
is required from stock. 


Not Maintained in Field 


Single-phase reclosers, however, are 
not maintained in the field. They are 
removed, replaced, and sent to the 
shop for maintenance. Card files are 
kept on each installation. The con- 
struction engineer's office has a file on 
each recloser installation, duplicate 
cards listing size, type, interrupting 
rating, switch number, location, and 
maintenance date. One card is filed by 
size and type of recloser. The foreman 
reports each new recloser installed or 
reclosers changed out, and his report is 
used for keeping the file cards up to 
date. 

All new reclosers and those sent in 
for maintenance are tested in the labo- 
ratory for insulation strength, pick-up 


This 


testing does not include checking the 


and operation 


current, proper 


(Suburban) 


7212.5 Kv Distribution 
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time-current curve other than at mini- 
mum pick-up current as KCP&L’s 
facilities are not adequate for such 
testing at present. Such a check, how- 
ever, is being given careful considera- 
ton. 


Records Kept 


A recloser entering the shop for 
maintenance is thoroughly inspected, 
its oil changed, and necessary repairs 
made. 

Then a card is made out listing 
nameplate data, serial number, opera- 
tion counter reading, and other 
pertinent information, including its 
condition when received and the parts 
that had to be replaced. 

This card accompanies the recloser 
to the laboratory where the test results 
are recorded on it. When 
is brought into the shop again, the 
company has a record of the number 
of times it has operated. This card 
file has maintenance and 


replacement 


a recloser 


facilitated 


7 


Branch Recloser 
Rating 
Amp 
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Branch Fuse 
Rating 
Amp 


iW 
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50 
35 
25 
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10 
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APPLICATION GUIDE illustrates the normal practice in the use of oil circuit 
reclesures on the distribution system in both the suburbon and urban areas 
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In Tree-Studded 
Roads Like These 
Served by the 
Narragansett 
Electric Co... 


Aerial Cable 


JOHN J. O'BRIEN, Superintendent, Dis 
tribution and Transmission, Norragonsett 
Electric Co, Providence, R. | 


Acrial cable has provided storm- 
proof! distribution lines for the Nar- 
ragansett Electric Co, which operates 
in an area of high tree density and 
frequent hurricanes and ice storms 

[he self-supporting aerial cable 
program was launched by the com- 


pany in 1946 with an enthusiasm that 


has he dampened only recently by 


the ‘ n costs. It has been extended 
rather slowly until now the utility has 
some 25 rcuit miles of cable on its 
ysten Ihe operating record of the 

rcuit miles of cable has been 
excellent. While storms produced no 
insulation failures, some repairs had 
to be made on metallic shielding and 
binding tape damaged by falling 


limbs and trees 

As a consequence of this damage, 
the company now uses the non-metal- 
lic shielded type of cable. Its use has 
simplified installation procedure and 
cut some costs 
failures 
negligible during normal 
Such as did have 


been attributed to the cutting caused 


Factory-applied insulation 


have been 
operation occur 
by movement of the metallic shielding 
tape during installation 

past 
Electric has been exposed to unusual 


The 


In the 16 years Narragansett 


and severe operating conditions 


% 


” 


OT ae 


Proves Storm-Proof 


Sept. 21, 1938 hurricane, the most 
destructive, was followed on Sept. 14, 
1944 by another. Carol hit on Aug. 
31, 1954, and Edna just 11 days after. 
On Feb. 8, 1945 two-thirds of the 
distribution and 


sion system sustained a wet clinging 


territory's transmis- 


snow load. Wires were coated with 3 


to 5 in. dia of snow. 

Ar unusually heavy load of clear 
ice caused considerable difficulty over 
a third of Narragansett Elec- 
distribution early 
1953. This sleet storm pro- 
duced difficult conditions throughout 


about 
tric’s system in 


January 


practically the whole of Connecticut, 
where trees and wires conflicted with 
disastrous results 


Ice Storm Worse 


As the effects of an outage in a 


snow and/or sleet storm are more 
widespread and drastic and restoration 
extremely difficult, Narragansett Elec- 
tric sought an overhead construction 
capable of withstanding the winter 
type storm. It found that the charac- 
aerial cable 
worst effects of any storm. 

The entire overhead system, how- 
has had to endure on a com- 
promise basis with tree density 
The company has ob- 
clearances sufficient for 
velocities but entirely 
inadequate for major ice storms. 


On the this 


teristics of resisted the 


ever, 


conditions. 
tained 


normal 


tree 


wind 


basis of compromise 
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Narragansett Electric first applied 
aerial cable for supplying 4,160-v, 3- 
phase, 4-wire distribution feeders be- 
tween and feeder load 
centers. Sectionalizing points were 
fixed along the route so that ties could 
be made to other feeders and cable 


substations 


sections isolated during repair work. 
Open wire or cable taps before the 
main feed point were fused at their 
junctions to maintain the continuity 
of the main feeder cable. 


Cable Beats Tree Problem 


Extending open wire feeders 
through stands of mature trees to a 
new housing development often in- 
volves much pruning, possibly com- 
plicating public 


and its possible consequences are prac- 


relations. Pruning 


tically dispensed with when either 
single or 3-phase aerial cable is in- 
stalled. 


At large substations, where many 
4,160-v 
now reduces congestion between sub- 


feeders emanate, aerial cable 


station structures and open-wire pole 
line routes. As an underground “get- 
’ route is not needed, this use of 
offers both 
plant investment and improved over- 
head appearance. 

Narragansett Electric employs sec- 
ond class splicers for the splicing 
of the self-supporting aerial cable, and 
the joints and terminations they pro- 


away 


aerial cable savings in 


duce have an excellent service record. 
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The company tried to provide for taps 
for probable 
and line extensions in the original in- 
stallation, but 


transformer locations 
some shutdowns have 
had to be negotiated with customers 
for such work. 


New Construction Sought 
Experience indicates that plant in- 
vestment for aerial cable now approxi- 
3-to-1 
open-wire line. 


mates a ratio to equivalent 
This cost ratio and 
the operating requirements of a self- 
supporting aerial cable system, com- 
pared with an open-wire line, however, 
have directed the company’s atten- 
tion to a more recently developed 
method of storm-proof 
distribution 


obtaining 
characteristics for its 
system. 

The newer method uses three “tree” 


wires formed and secured in a dia- 


mond-shape configuration. Following 
exhaustive tests on such a circuit, as 
proposed for 5-kv operation, the util- 
ity purchased some half mile of this 
construction. This installed ex- 
perimentally in an area of high tree 
density where the open wire line it 
replaced had suffered frequent inter- 
ruptions. The 
made without 
personnel—hence, its sobriquet, “‘line- 
man’s aerial 


was 


entire installation was 


difficulty by line crew 
after more 
than 14 months of operation, the line 
continues to 


cable”—and 


give excellent perform- 


ance 
line has 


Since initiation, the 


sus- 
tained one broken clamp which re- 
quired replacement. Despite two hur- 
other repairs been 
called for and no insulation troubles 


ricanes, no have 


have developed. 


Conductors All-Aluminum 


The clamp forming and securing 
the three wires supports the diamond- 
shape configuration by 


means of a 
Clamps are 
intervals 


Copperweld messenger. 
placed at between 
poles to keep the closely spaced “hot” 
conductors in a fixed position 


regular 


Con- 


ductor insulation 


is a special 
tape of 85-mil thickness 

Ihe clamp of acrylic plastic is made 
in two identical 
that 2-in 
lateral spacing for the three “hot 


ductors and clamps to the Copperweld 


vinyl 


halves in a manner 
equi- 


con- 


maintains a fixed 


messenger. The latter serves also as 
the neutral conductor 

The construction permits use of all- 
aluminum conductors, supported by 
the spacing of the clamps at approxi- 
40-ft 


mately intervals in the 


spans 


OPEN-WIRE LINES COME DOWN UNDER STRESSES OF HURRICANES OR ICE STORMS 


Although reduction in 


not so great as that in the self-sup- 


reactance Is 


porting aerial cable, it is still impres- 
sive. Its heat dissipation characteristics 
are favorable 

The clamp construction has the 
same mechanical strength as the cable 
system, both having the same type of 


The 


conductors 


messenger. messenger placed 
them 

somewhat from falling tree limbs 
New 


lems 


above the protects 
construction poses no prob- 
There is no need to prophesy 
future developments, such as addi- 
tional transformer and tap line con- 
nections. And frequent sectionalizing 
points are not needed because repairs 
time by “live” 


can be made at any 


work with the normal line protective 
equipment 

If, as happens today in many util 
ities, distribution voltage is increased 
at a later date, salvage operations 
would be less costly than those on a 
4-ky cable 


sett Electric feels 


aerial system 
that the 


characteristics de 


Narragan 


new con 


struction has the 


sirable in a present and future 


overhead distribution system Its 
features include: 


1. Lowest possible plant invest- 


a high de- 
hazards of 


ment commensurate with 
gree of resistance to the 
wind and ice storms 

2. Flexibility in construction, op 


eration, and maintenance 


SELF-SUPPORTING CABLE REMAINS IN SERVICE DESPITE FALLEN TREES AND POLES 





City limits 


Reactor 

Substation (number shown) 

. Ys 2 Kv Overhead Feeder-New or Rebui/t 
24, Kv Overhead Feeder-Existing 

(3.2 Av Underground Feeder 


PORTION OF MASTER MAP SHOWS SOME OF 123 PROJECTS. SHADED AREAS WERE HANDLED BY DIFFERENT CONTRACTORS 


Kansas City P&L Defies ‘Heat Storms’ 


$6-million program was rushed through in ten months with aid 
of contractors. Ebasco Services coordinated work on 123 projects 


DISTRIBUTION 


Construction 
systematized efforts, and al) the out 


helped to get 


could be effectively used 


distribution system ready for another “heat 


It was a $6-million program. It has been 


KCPAI 


that 


draft” since it became apparent to 


mi operating executives i August! 


measures would be required 
had voltage complaints risen to 10 times nor 


ind transformers become overloaded to the point of 


blowing fuses and tripping breakers in the heat storm of 


1954, but 


100 load 


1. No feeder or substation carried less than 
2. Loads of 25 { the feeders and substations ranged 


from 110% t 
The Weather 


that 


h 


Bureau 


1986 


on the records 


isi8 Of long-tim 


predicted would be another hot summer. So 
KCPA&L Cx 


? Ebasco 


with plans for its future development 


took steps to be ready 


In 195 Services, Inc. had completed a study 


of the system They 


proposed a five-veal and 


4.2-KV 


program of developing 12.45 


4-kv 


then was relief of over 


distribution and cutting load from feeders 


to higher voltage circuits. Object 


loads and improvement of voltage 


Conferences between E. L. Godshalk, operating vice 


president, ¢ M 
Nicholson 


ning engineers determined that the schedule would have to 


Lytle, manager of operations; A. J 


manager of engineering; and the system plan- 
be accelerated. The program for the first two years was 
1954 


illowed only 10 months to get ready for the 1955 summer 


condensed into one year. But starting in August 


loads. KCP&L’s engineering and construction forces could 


not possibly cope with such a schedule 
Ebasco Services had developed the master plan so was 


called in to coordinate and execute it. The work was 


divided into three major parts 

1. Underground and substation work 
2. Changing of overhead distribution from 4 
to 12.45 and 13.2 kv 

3. Installation of 
ing 4-ky 


ind improve voltage 


primary 


additional transformers on the remain- 


system to relieve overloads, shorten secondaries 
KCPAL’s engineers initiated plans and instructions for 


the entire project Its construction forces prepared for 
the underground and substation work. 

Overhead work was divided into 123 small projects by 
Ebasco Services forces headed by K. S. Field so that avail- 
able manpower could be used most effectively. Maps were 


set up showing the 123 small projects 
1955 @ 
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8,000 POLES WERE REPLACED to provide added clearances 
required by the new and higher-voltage primary circuits 


Black & Veach: 
Miner: Federal Construction Corp, § 


? 
Co; and Wegener 


Midland Construction, Inc; Miner 
& S Constr 
added to the 


Iree Service were 


Field engineering and estimating work were acceler 
four consulting firms working simu 


Each 


ently of the others, but all of the 


tancously 


consulting engineering group worked ndepend 


t 1 hy 


work was coordinated 


the Ebasco organization. Assignment and progress of field 


engineering and estimating were entered in color-coded 


cross-hatching on maps set up for that purpose. The colors 


indicated the org ition to which the work 
signed \ 
page 


When the 


pleted the 


aniz 


was as 


section of one map is shown on the opposite 


field engineering and estimating were com 


color cross-hatching was changed to solid 


color in the project was assigned to one of 


ranizations. This work star 


Struction ofr 
ind had progressed far enough by Oct 


begin work 


crews o 


Construction Contractors Called In 


Three line construction c« moved in crews 


fast as plans could be made Forces were built up 


nsisted of > crews 


quickly and shortly after J 


ind 700 men. Before the fin push to meet the hot 


weather deadline, 100 1.000 men 
the job Tree 
which 


Assignment for construction was 


crews totaling were on 


clearance work was contracted to a fourtl 


firm specializes in that fic 


entered in color-coded 


cross-hatching on another map. When construction on 
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NEW 3-PHASE TRANSFORMER is cut in on the higher-voltage 
primary to replace three 1-phase transformers used at 4 kv 


it 


LONGER CROSS ARMS WERE ERECTED, transformers hung, 
and all work possible was completed before the cut-over 





Ss 





h 
4 aa 








REACTORS WERE INSTALLED at substation to keep new fault REACTORS ON CABLE TERMINAL POLES limit 13.2-kv fault 
duties within the ratings of circuit breakers to be provided currents to ratings of heavy-duty reclosers an the next pole 


project had been completed, the cross-hatching was 
changed to solid color indicating completion. 

While maps were set up to indicate assignment and 
completion of field engineering and construction of each 
project, charts were set up to indicate schedule and prog- 
ress. These charts showed at a glance what was scheduled, 
whether the work was on schedule, and what percentage 
of the work on any project was completed. If a project 
was not running on schedule, it was a simple matter to find 
out why and see what should be done about it 

Every two weeks progress reports went to KCP&l 
management. Progress charts accompanied these reports 
and the written portion covered details of work done dur- 
ing the period, changes in the program, and increases o1 


decreases in personnel. 


Trunk Feeders Use Aluminum 


First step in construction was installation of five trunk 
feeders of 477 MCM all-aluminum from two main sub- 
stations and from 13.2-kv underground circuits into over- 
head areas served at 4 kv. Higher poles were set, and the 
new circuits were installed above the 4 kv which contin- 
ued in service 

The 4-kv branch circuits that were to be cut over to 
12.45 and 13.2 kv were first prepared for the higher volt- 
age. Crossarms were changed to provide wider spacing 
of conductors. Insulators were replaced, and weather- 
proof covering removed from conductors where they were 
tied to insulators to prevent radio interference. And the 
7,620-v transformers were hung 
When everything was in readiness, the branch circuit 
was cut over to the new feeder. All that was necessary at 
cut-over time was to take 4-kv transformers off the line 
open the connection to the 4-kv circuit, tap in the new 
transformers, and connect the branch to the 12.45 or 
13.2-kv feeder. In this way interruptions to customers 
were kept to a minimum. Cut-over of one branch with 65 
transformers was completed in two hours, the longest 
time required for any cutover 

Cut-overs were arranged for 9 to 11 AM Tuesday 
through Friday. Because Monday is still washday for 
NEW TRANSFORMERS at pole top provide separate 1-phase 
and 3-phase to replace old 1-phase units removed in cutover 


many customers, few cut-overs were scheduled for that 





day. Conversion to the higher primary voltage was com- 
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Distribution Modernization Program Involves 7,603 Distribution Transformers 


Single Phase 


2,400-v Reinstalled 


2,100-v Removed 


Total Kva 


Number Number 


3,5&7% 327 
10 Be 
15 


25 


1.728 


0 

70 

4,710 

11,650 
9,487.5 

3,800 


750 


9°0 
6, 

14, 
3714 { 000 
50 
75 ,290 
100 ,000 
167 0 


490 


979 


,000 


Total 30 467.5 


pleted in minimum time, with minimum interruptions to 
customers, and with a minimum of difficulty. 


Reactors Limit Short Circuit Duties 


With the increase in voltage and conductor size, short 
lo 
bring these back within breaker limits, reactors were in- 


circuit currents greatly exceeded breaker capacities 


stalled at the substations 


the 
At these points high-speed 


Some overhead circuits were tapped to existing 


13.2-kv underground system 
pole-mounted, oil circuit reclosers were installed. To keep 


short circuit currents within recloser capacities, reactors 
were also installed at these points 
Installation of the 12.45 and 13.2-kv 
58,263 kva of distribution transformer capacity from the 
4-kv 13.2-4-kv 
shortened 4-kv feeders, and reduced feeder 
4.273 new 
transformers 


With tr 


overload 


feeders transferred 


system. This relieved loads on substations 


loads 


On circuits cut to the higher voltage, 7,620-\ 


the place of 2,.400-¥ with 


transformers took 


a total capacity of 58,000 kva ansformer ca 


200 conditions 


pacity increased more than 
will be relieved, and ample capacity will be available for 
several year’s load growth 

All transformers of 15 kva and larger removed from the 
the 


transtorm- 


reinstalled 
10-kva 
additional 


area converted to higher voltage were on 


remaining 4-kv system. Where needed, 


ers were also re-installed. These transformers 


were used to shorten secondaries and provide capacity 


Small Secondaries Replaced 
No both 


area being converted to higher voltage and in the 4-kv area 
This boost 
size and the shorter runs resulting from adding transform- 


6 secondaries were changed to No in the 


where transformers are being reinstalled in 
ers add much capacity to the secondary system 
8,000 the 


Taller poles were re- 


Pole replacements totaled in joint-use for 
cutover to higher primary voltages 
quired to provide clearance for telephone circuits, other 
distribution, transformer Approxi- 


100,000 insulators were re- 


installations, and trees 
mately 65,000 crossarms and 
quired for the project 
Dividing the project into a multitude of small jobs per- 
22, 
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Total Kva 


Three Phase 


13,200-v Installed 


7,620-v Installed 


Size 


Total Kva 


Number Total Kva 


Kva 


Number 


160 
620 
5,910 


50 ,225 


> oe) 
29 .662.: 
22,150 
13,050 
9,700 
3,841 


4,025 


135,318 


me 


TREE TRIMMING IS REQUIRED, even with taller poles, to 
provide working clearance for the higher-voltage primaries 








Material Stockpiles Speeded Work mitted crews of several contractors to work simultaneously 


on different portions. 

Customer reactions were not overlooked. Full page ads 
were placed in Sunday newspapers to explain the need for 
changeover and the magnitude of the job. To reduce the 
irritation always created by service interruption, a leaflet 
explaining the reason was handed to every customer in the 
area affected just before a cut-over was made. Results 
of this campaign proved it well worth the effort. The pub- 
lic was so sympathetic with what the KCP&L was trying to 
do that everyone was most cooperative. 





. . . But you and your neighbors will have to do with- 
out me for a short while sometime within the next few 
days. Right now we have more than 500 men at work 
setting more poles, installing more transformers and 
stringing more wire . . . all designed to improve and 
strengthen my service to you. 


We're busy as can be in a multi-million-dollar 
construction program to change-over a large number 
of electric lines from 4,000 volts to 13,200 volts. This 


means that you——and a total of around 100,000 of our 


customers—will have better voltage in the future to 


operate your air conditioning unit, your television re- 


ceiver and all other appliances. 


In order to make these improvements in your elec- 
tric supply, THERE WILL BE AN INTERRUPTION 
IN YOUR ELECTRIC SERVICE WITHIN THE 
NEXT FEW DAYS — WEATHER PERMITTING — 
THAT MAY LAST FROM A FEW MINUTES TO 
APPROXIMATELY TWO HOURS. I won't stay off 
the job any longer than absolutely necessary, believe 


me. 
I appreciate your cooperation. 
Sincerely, 


Realy Kalra 


YOUR ELECTRIC SERVANT 


KANSAS CITY POWER & LIGHT COMPANY 


(SEE OTHER SIDE) 





REDDY KILOWATT EXPLAINS TO CUSTOMERS 


For other examples of how Kansas City P&L 
maintained good public relations see opposite 
page 
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PUBLIC RELATIONS AND ADVERTISING 








YEARS’ WORK IN 





»® 








“Light Company” speeds program to 
expand electric power distribution 
network in Kansas City Area 


Ads Such as These tea ah 
Helped Kansas City ; ns Se oe 
Power & Light Co nts merce 


estore 
ustomers 
onfidence 





Powe & Light ¢ described n ne 

precedin Vas the concurrent 

public relations program. The forme! 

goes back to last summer's “heat 6MILLION DOLLAR PROJECT 
storm This natural catastrophe DESENED TO GIVE YOU MORE PLPCTHM st mvt 
(EW, Jan. 10, p65) left the customers FROM POWER CENERATING STATIONS 

as unhappy s the company execu- ro YOUR HOME...7O BUSINESS AND PNDt STRY 
tives lo prevent a recurrence of such 


troubles, the company undertook a 


$6-million program 


“= re ee ee 


me ee pee eng oe 





Although e con } knew nat 
I progran would sure eliable = 
electric service this summ the pub % 
s we dunt « ts 
c had to be reassured. To do this wa . 
the company began an ex sive p - " 
c reiation rogram 
\ series of advertisements wa n . . - 
seried in local newspapers These as 
were musua n that they explained on . “ : ~ 
deta ist what the company was 
doing and how this was being done Addednaes prio vere std ivege: \rane 
ee ee te 
Many were ustrated by pictures ot 
mutates ate - 
the rmen the customers could see ws tend & ong 
it work along the streets _ 
ae nia 2 . ° 
These ads d speiled any fears that » te & tet 
customers might have had about in eonaee 
adequate clectric service in the sum 
mer months puerenn toe 
bene whene - 


(More Public Relations on page 204 
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St. Louis Gir 


DISTRIBUTION | 
| Construction 


J. E. GRUNER and R. E. KANE, Under 
ground Engineer, Distribution Project 
Engineer, Union Electric Co of Missouri, 
St. Louis, Mo 


The 1954 “heat storm” brought on 


conditioning fast on the St. Louis 


sidential underground distribution 


tem, with devastating effects. In 


two transformers in one sub 


division burned up, and a third blew a 
rus 

As these transformers were in 4 by 
+-ft manho Linton Electric Co ot 
Miss vas forced to break out the 
manhole floors and excavate deeper 
to accommodate larger transformers 


In other locations temporary poles and 


overhead transformers were set ad 
manholes as an 


Besides the 


transformer replacements, which did 


undersized 


jacent 


emergency measure 


little to correct low voltage condi- 


tions, the utility could not do much 


underground systems 


to reinforce the 


immediately 


Load Trends Studied 


A study of 20 underground distri- 


bution systems, ranging in size from 


4 to 100 residences, has informed 
Union Electric about its 1955 sum- 
mer loads. The sales department has 


conducted a customer survey to de- 
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MANHOLE SETS ON PRECAST CONCRETE 


be 





ns ee 
maw 
ne 


~ - , 





MANHOLES OF 2-FT SECTIONS ENABLE INSTALLATION WITH LIGHT EQUIPMENT 


s for Heat Storm’ 


After 1954 experience Union Electric readies underground dis- 
tribution systems for second round of air conditioning loads 


termine loads in three sample subdi- 


visions. Customers surveyed were 


selected on the the price 
range of the homes they occupy, the 


$75,000 $50,000, $30,000 


basis of 


and 
classes 

In the $75,000-home subdivision, 
187 air condi- 


Installations were of the %, 


84 units had tons of 
tioning 

and one-ton sizes, along with 19 
= 2 10-ton 


Customers 


central units and 


capacity have since re- 
ported plans for installing 80 tons of 
additional air 


1955 


conditioning for the 
indicate that 
10.5 kva_ per 


summer. Loads 


demands wili average 
customer 

The 29 residences in the $50,000- 
subdivision had 
conditioning, comprising multiple in- 
stallations of 4%; %4, and 
One home had two 3-ton units 
this subdivision have 
since reported plans for installing 10 

the summer of 1955. In the 
third subdivision, 30 residences had 
22 tons of air conditioning, made up 
, and one-ton units. 

This information, supplemented by 
subsequent sales inquiries, removed 
much guesswork from the determina- 
tion of required distribution reinforce- 
ment. Load information obtained 
was projected to other subdivisions. 


| 


class 33 tons of air 


one-ton 
units 


Customers in 


tons by 


’ 5 
oT 42 4 


August 22, 


Most of the St 
distribution 


Louis underground 
systems are of ancient 
vintage. All are served from adjacent 
overhead lines with single-phase cable 
2,400/ 120/240-v 


Except in one subdivision of large 


and transformers 
estates, reserve circuits were not pro- 


vided 
Dates Back to 1911 


The first two underground installa- 
tions in residential areas, dating back 
to 1911 1913, consisted of 120 
240-Vv paper-insulated, 
buried cable. Primary cable installed 
before 1939 was for the most part No 
8 and No. 6, 2/c, PILC, steel-armored, 
buried cable non-leaded 
primary and secondary cables were 
installed in 1939, and non-leaded 
cables are still being installed. 

Service joint boxes of various types 
were both open and buried. The open 
boxes have brick or poured concrete 
service boxes and fibre or sewer-tile 
handholes. Buried 
made in fibre 
junction boxes.” 


and 


lead-covered, 


The first 


connections are 
conduit “fused 

The most elaborate 
method was a sectionalizing handhole 
developed about 15 years ago. This 
consisted of a secondary bus attached 
to a driven ground rod extending 30 
in. above ground level, the assembly 
protected by a 12-in. pipe and cover. 


and 
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Submersible-type transformers, with 
oil fuse cutouts and disconnecting 
potheads, were installed in most man- 
holes which were 5 by 5 ft and 6 ft 
or more deep, or 4 by 4 ft with depths 
from 3 ft 2 in. to 4 ft. Very few man- 
holes had drains. 

In planning underground construc- 
tion, Union Electric now looks 20 
or more years into the future instead 
of the five years usual for an overhead 
distribution plan. Manholes 
are of adequate size for anticipated 
loads, and conduit is selected to pro- 
vide for economical replacement of 
cables. In proj- 
ects, Union Electric specifies the ulti- 
mate number of manholes and trans- 
formers in order to maintain voltage 
on secondaries, and the transformers 
are sized for load growth over the 


system 


most reinforcement 


next five years 


Plans now call for more than 200 
kva of transformer capacity on any 
single-phase tap, primary cable for 
such a load being No. 6. 
transformer, 4/0 secondary cable will 
in both Although 


the maximum length of secondaries 


From the 


extend directions 


will vary with load concentration, 


average length will be 200 ft 


Tap Loads Limited 


Limiting loads on single-phase taps 
to 200 kva keeps within reason the 
number of customers liable to an in- 
terruption 


itate the balancing of loads on feeders 


This is intended to facil- 


Studies of overall costs indicate the 

soundness of the practices selected. 
Maximum use of existing facilities 

Electric’s 


cable 


greatly influenced Union 


engineering. Secondary sizes 


now range from 3/c, No. 4 to 3/c, 
1/0 lead covered. Most of the latter 
cable will not be reinforced. Where 
a primary must parallel an existing 
secondary cable, No. 2 and smaller 
secondary cable will be either rein- 
forced or replaced by 4/0 in the 


trench with the primary 
Union Electric has standardized 
for both reinforce- 


No. 6, l/c, 


cable installation 
ments and new projects 
5,000-v, concentric-type cable with 
rubber and neo- 


prene jacket will be used for the pri- 


oil-base insulation 


mary, and secondary cable will be 
3/c, 4/0 twisted network type. All 
conductors will be tinned, and two 


conductors with heat-resistant Buna 
“S” rubber compound will be covered 
with a neoprene jacket. 

installations 
will be of overhead-line type, cither 


Transformers in new 
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ASPHALTIC COMPOUND is used for waterproofing all manhole joints to keep 
them dry as possible. Some are drained by sewer connections or sump pumps 


cz ce 
Mie = 
~~ Sa, fe 


, 


| 
Ca. Se” hes ie 
fs +” 42s 


ra 


LARGER MANHOLES are 5-ft 6-in. diameter and come in 2-ft sections. Precast 
concrete design of standard sewer tile type keeps the installation costs down 


conventional or CSP. This is made 
possible by a provision for draining 
manholes by means of sewer connec- 
tions or sump pumps. Costs of trans- 
formers are thus reduced, and their 
stocking simplified. Where it is im- 
practicable to install an overhead 
transformer, a subway type will be 
used. 

Maximum transformer size is estab- 


lished tentatively at 100 kva. Such 
standardization, besides fitting the 
economic balance among system com- 
ponents, avoids supplying too many 
customers from a single transformer 


Spot loads, however, may require 
larger units. 
Internal protection of CSP trans- 


formers eliminates the need for fusing, 
so auxiliary fusing devices will not be 
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CSP TRANSFORMERS without cutouts are specified in the new standards for instal- 
lation where new equipment is required. Maximum size is set at 100 kva 


‘ 


PRECAST COVER of the 4-ft-dia manhole has an opening which permits operation 
of the control handle on the CSP transformer 
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Such manholes have no floors 


installed for them. Oil fuse cutouts 
will protect subway-type transformers, 
but fusing on the terminal pole will 
protect individual installations. Mul- 
tiple-transformer installations —_ will 
have disconnecting potheads to pro- 
vide means for opening the trans- 
former primary tap. 

Existing 5 by 5 ft 6-in., 6-ft deep, 
manholes can accommodate trans- 
formers up to 100 kva, maximum size 
to be used, but the 4 by 4 by 4-ft man- 
holes are too small. The reinforce- 
ment program, consequently, provided 
for the installation of 5 ft 6-in. deep 
precast manholes adjacent to the 4 by 
4-ft manholes which were then 
removed The precast manholes, 
designed in 1953 and 1954 in antici- 
pation of their extensive use in resi- 
dential areas, were a development 
brought about by the high cost of con- 


struction in the field 


Section Weighs 3,086 Lb 


Standard sewer pipe of 5 ft 6-in 
dia is regularly made in 4-ft sections. 
The 5,000-Ib lifting capacity of the 
crane mounted on general utility 
underground trucks limits the length 
to 2-ft sections. No special forms are 
needed to cast these sections or the 
floor and roof slabs. The section 
weighs 3,086 Ib, the floor slab 1,600 
lb, and the removable roof slab 1,500 
lb. Cost of the complete manhole is 
about $325, and the average in-place 
cost is estimated at $500 

When working space is reduced, the 
precast manhole will accommodate a 
150-kva transformer. A 4-ft dia by 
4-ft deep manhole has also been de- 
signed in the expectation that it would 
have limited use in residential subdi- 
visions. This manhole is a 4-ft length 
of precast concrete sewer pipe 4 ft in 
dia. Its precast cover is similar to 
that of the larger manhole except that 
it has an opening for operation of the 
control handle on a CSP transformer 
It projects about 2 ft above ground 
and has no floor, drainage, or water- 
proofing. Complete, it costs about 
$70, and its in-place cost is about 
$125. Six have been installed in the 
past year, but none in residential 
subdivisions 

A 2-ft dia by 3-ft deep precast con- 
crete handhole has been used where 
customers’ underground services con- 
nect to secondary cable. Slots at the 
bottom of the casting permit installa- 
tion over existing secondary cable, 
including service cables. This hand- 


hole replaces buried box or open box 
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the 
tomer is replacing his service cable 


service connections where cus- 
with a larger size, or the reinforcement 
program specifies a split in the sec- 
ondary cable 

Cost of the handhole with its pre- 
In-place cos* 
of a single handhole is about $75 but 
only $60 when the installation is made 


cast cover is about $35 


along with other work in the same 
area. Such handholes 
as pull holes in long, single-pipe con- 


are used also 
duit runs and in right-angle turns of 
No. 6 single-conductor, 5,000-v, non- 
leaded primary cable 

In all new subdivisions, 3-in. Trans- 


be 


encasement. 


ite conduit will laid without con- 


crete Conduit will be 
used on reinforcement projects w here 


it appears be 


or future conditions 


to needed for present 
Where practicable, trenches are dug 
A single ditch 


primary 


with a small trencher 


will accommodate and sec- 


ondary cables of buried installations 
The primary cable is placed 2 ft 6 in 
of dirt 


The secondary cable ts laid on this fill 


deep and covered with 6 in 


Backfilling is then completed 


Cranes Speed Work 


Wherever practicable, manholes 
and 
truck 


Joints 


are dug with a bucket-type crane 


the crane mounted on a utility 


then sets the precast manhole 


are thoroughly waterproofed with 


manhole cement as the sections are 


The precast manhole expe- 
the 


reinforcement 


installed 


dites construction and reduces 


cost, particularly on 


projects embracing 40 to 50 manholes 
4 manhole can be constructed and the 


transformer set in place in two or 


three days compared with the five to 


six days for construction in the field 








Estimates of Savings are as follow 


Manholes 40 installed 
precast at $500 each in- 


stead of the former cost 


of $850 $14,000 
Neutral made up of cable 

sheaths in one subdivi- 

sion to avoid installing 

additional cables 6.000 
Common trench installa- 

tion for primary and 

secondary cable 2.000 


Elimination of subway type 


transiormers in 40 new 





manholes, saving an av- 
erage of $200 per trans- 


former 
fotal Savings 
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$ 30.000 
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OVERHEAD TRANSFORMERS of the CSP type are also installed at the many new 
jobs. This use is made possible by the provision for drainage, wherever practicable 
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SMALL TRENCHER is employed for plowing up ditches for buried installations. 
One such excavation often serves for both the primary and secondary cables 
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For Quick Service Restoration . . . 


Basic Plan Stresses 3 Principles 


DISTRIBUTION 
Operation 


J. A. ENGLISH, Manager, Emergency Procedure Department, 
Philadelphia Electric Co, Philadelphia, Pa 


Three principles for rapid restoration of service follow- 
ing hurricanes and other disasters are fundamental. They 


ATe 

1. Damage must be estimated as quickly as possible. 

2. The help must be determined 
promptly 

3. That help must be put to work in the shortest time 
possible 


need for outside 


To carry out these principles, an electric company must 
have a plan organized in advance and ready to be activated 
it a moment's notice. Like many other companies Phila- 
delphia Electric Co has such a plan. It is under constant 
scrutiny and is improved in light of experience gained 


each time it is used 


Plan Includes Decentralization 


Most emergency plans include use of decentralized work- 
ing subcenters to avoid the congestion and confusion of 
Phila- 
delphia Electric’s plan includes subcenters maintained in 
with facili- 
ties, records, and emergency supplies (EW, Nov. 22, 1954, 


extra manpower reporting at regular work centers 


readiness for emergency use communication 


p 16) 
Many plans provide facilities for following weather fore- 


casts closely. Advance warning of destructive disturbances 


is an obvious advantage in preparing to cope with the 


Recent changes in Weather Bureau services will 
ially in the case of hurricanes by providing hourly 


But ad- 


like preparedness, cannot prevent trouble. 


damage 

aid maier 
reports within 54 hours of the approach of one 
yvanee warning 


It can only reduce delay in getting qualified men on the 


job to repair damage after it is done 


Organize for Quick Patrol 


First objective after a catastrophe is to determine the 
extent of damage. Utilities which have experienced hurri- 
canes agree that adequate information cannot be had with- 
out patrolling every circuit. But the first sizable sample 
a factual basis for estimating the extent 
of system damage 

Each of 


a patrol subcenter 


patrolled gives 


42 restoration subcenters includes facilities for 
Equipment comprises one desk, file, 
chair, and telephone and five complete sets of circuit maps 
for the primary circuits to be patrolled from that sub- 
center 
ating departments and assigned to each patrol subcenter in 


Patrol personnel were selected from 16 non-oper- 
sufficient numbers to cover its circuits completely in eight 
hours 


These men will patrol in pairs, using private automo- 
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Philadelphia Electric Co amends catastrophe plan to achieve 
faster start after reviewing 28 hurricane-inspired proposals 


biles for transportation. Each patroller is provided with a 
manual of instructions and forms on which to record his 
findings. Information recorded on these forms will be re- 
ported to the subcenter two hours after patrolling has 
started and again when a complete circuit has been pa- 
trolled. There it will be summarized on other forms for 
transmission to patrol headquarters at the main service 
building of the division. Division summaries will flow to 
company headquarters and management. 

Facilities include an alerting system by which this patrol 
organization can be activated quickly. Key to this alerting 
system is the central clearing bureau which determines 
existence of an emergency and orders a patrol. The cen- 
tral patrol alerter calls out division patrol alerters who in 
turn notify each patrol subcenter alerter. 


Practice Runs Test Plan 


Practice patrols were run in five suburban divisions 
during May and June of this year. Objective of these: was 
to test the effectiveness of the plan and to instruct per- 
sonnel in their emergency duties. In each case a meeting 
was called several days previous to instruct supervisors, 
check over the alerting system and patrol manual, and to 
arrange for instructors and simulated troubles. These cases 
of trouble were actually colored cross marks on poles, each 
color representing a different type of trouble 

The alerting system was activated at 3:30 PM of the 
day before patrolling, with patrollers instructed to report 
at patrol subcenters the following morning at 8:30. The 
practice run started with 75 minutes of briefing by an in- 
structor, but this would undoubtedly be omitted for an 
actual catastrophe. Each two-man team then started out 
with circuit maps to spot trouble. Each case was marked 
with colored pencil on the map and recorded on an emer- 
gency complaint form. After two hours the information 
collected was telephoned back to the subcenters, along 
with mileage patrolled as scaled from the circuit maps. 
Then the teams resumed patrolling for another two-hour 
period. 

Results of the first two hours of patrolling were sum- 
marized by subcenter supervisors and relayed to division 
patrol centers. There all subcenter summaries were sum- 
marized and telephoned to central headquarters only 31% 
hours after field patrolling started. 


Determines Needs Fast 


The works fast. If central 
analyze division reports in 1% hours, matching summar- 
izing time in the divisions, management can have patrol 
information on 27% miles within 4% hours 
after patrolling starts. The second two-hour period in the 
practice runs boosted coverage to 62% for a patrolling 


system headquarters can 


of circuit 
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28 Ways to Get Ready for Storms 


Prepare in Advance: 

1. Set up procedure to follow when conditions war- 
rant. 
Arrange for emergency working locations to avoid 
congestion and confusion of augmented forces in 
limited space. 
Provide emergency lighting for these locations. 
Install telephones at emergency locations to pro- 
vide for communication in time of need. 
Maintain at suitable 
lection of record maps to permit rapid activation. 
Establish planned procedures for operating primary 
circuits. 


emergency locations a col- 


Prepare instruction kits for outside crews 
Set up emergency tool kits to equip extra work- 
ers. 
Set up stocks of material for emergency use 
Pre-assign non-operating personnel to emergency 
duties 
Provide special training in emergency duties for 
non-operating personnel. 

12. Train regular personnel in 
emergencies. 


duties imposed by 


13. Test preparations by periodic practice runs 


Then When a Storm Threatens: 
1. Follow weather information closely 
- Man the central clearing bureau. 
. Build up stocks in emergency storerooms. 
. Prepare transportation equipment 
operations. 


for expanded 


speed of 3.5 circuit miles per hour. Patrollers reported 
85% of the simulated faults. But the two-hour sample is 
large enough to give a reliable measure of the seriousness 
of the situation and to guide determination of how much 
outside help is needed. 

Contact with 41 large utilities in 23 eastern states has 
brought assurance that most of them would come to Phila- 

And Philadelphia Electric 
them trouble 


delphia’s assistance on request 


expects, of course, to assist when strikes 


their systems 


Emergency Crews via Air 


Crews borrowed from utilities beyond reasonable road 
probably about most cases will 
be flown to Philadelphia. Airlines have already cooperated 


distance 150 miles—in 
by providing estimates of their ability to move men under 
such conditions. Once in the Philadelphia area, they will 
be met at the airport, transported to their working area, 
lodged, and fed by sales personnel. Philadelphia Electric’s 
Commercial Sales Department has prepared procedures 
for this operation, guided by experience during Hurricane 
Hazel, and will have a complete list of all available hotels, 
motels, and restaurants. 

It is contemplated that crews coming by road would 
bring trucks and equipment. But men flown to the area 
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5. Alert power station and substation operating per- 
sonnel. 


When a Storm Proves Severe: 
1. Activate field supervision and patrol to ascertain 
extent of damage. 

Evaluate patrol information to determine man- 
power needs 

Call for assistance from outside utilities and con- 
tractors if damage exceeds capability of available 
manpower. 
Restrict use of radio to restoration communica- 
tions. 
Set up 
housing for outside crews. 


food service for restoration forces, and 
Route telephone calls to keep customers off cir- 
cuits essential to restoration. Be sure customers get 
courteous and informative answers 

Provide gasoline-driven generators to maintain 
emergency service to institutions and public serv- 
ices cooperating in the emergency duties. 

Make dry ice available to preserve food in cus- 
tomers’ refrigerators and food freezers. 

Use publicity channels to inform the public of 


restoration progress 


After Restoration is Completed: 
1. Review restoration procedure to improve it for 
subsequent storms. Evaluate possibility of chang- 


ing system design to minimize future damage. 


must be equipped in Philadelphia. Several alternatives are 
under consideration, among them using trucks normally 
assigned to non-emergency duties which can be converted 
to restoration work or working regularly assigned and 
equipped trucks around the clock by assigning additional 
shifts of crew personnel. 


Aim to Halve Restoration Time 


Philadelphia Electric’s catastrophe plan proved its 
Hazel blew in last October. That storm in- 
terrupted service to 60% of the suburban customers. Vir- 
tually 


worth when 


all affected customers had service restored within 
Shortly after restoration had been completed, 
management set a goal of cutting interruption time in half 
for another Hazel 

Analysis of the Philadelphia area’s restoration then, and 
of the performance of other electric and communication 
utilities after hurricanes, stimulated 28 proposals for speed- 
ing the work. Of these, decentralization offers obvious bene- 
fits. And with it rank three fundamental principles: (1) Esti- 
mate damage quickly; (2) Determine promptly how much 
help is needed; (3) Get that help on the job fast. For it is 
axiomatic that waen a wire is down, a man who can climb 
is needed to put it up. Everything must aim toward getting 
him there promptly 


five days 
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For Distribution Circuits Like These 


(C) 


Lightning Performance Can Be Better 


DISTRIBUTION | 
Design 


J. M. CLAYTON and A. R. HILEMAN, 
Electric Utility 
Electric Corp 


Engineers, Westinghouse 


East Pittsburgh, Pa 


Methods used for surge protection 


ine ind stations can 


subtransmuission lines, dis 


tations, and primary feed 


most successful methods are 


lding line 


conductors and 


ent by overhead ground 


through low resist 


equipmel 


omics limit the extent to 


Cul 


these methods can be applied 


distribution Use of overhead 


rround wires ind protector tubes 


usually is reserved for more important 


ines and substations where service re 


quirements and cquipment investment 


justify the additional expense 


Lines Can Be Protected 


Essentially the same methods can 


be used to improve lightning perform 


ince of subtransmission lines and 


primary feeders because lightning 


flashover is substantially independent 


of operating voltage. In this discus 


sion they will be applied to subtrans 
PI 


mission from I! to 69 kv and to 


110 


Shield wires and protector tubes cut flashover rate for sub- 


transmission and feeders. 


24 kv 
also be 
used on over-insulated primary feeders 


| 1 


ow 11 kv, but there are very few 


primary feeders from 11 to 


Overhead ground wires can 


where they can be 


cases justified 
economically 

Many lines operating at 11 to 69 kv 
therefore are not 


unshielded and 


withstand direct 


it to 


lightning 
strokes. As a result, practically every 
stroke causes a flashover. This means 
ipproximately 80 to 100 flashovers per 

r per 100 miles of line or right- 

ay in areas of 30 storm days 
number of 


improve the quality of 


annually Reducing the 
flashovers will 


service materially 


Balk Lightning Two Ways 


Overhead lines can be built to with- 
stand most direct lightning strokes by 

1. Using overhead ground wires to 
sh_eld the phase conductors 

2 tubes 


2. Using between 
phase conductors and ground 


protector 

Choice between these depends upon 
1 number of factors including voltage 
class, ground resistance, economic con- 
and 
whether an existing line is to be mod:- 


siderations, performance desired 


fied or a new line built. To facilitate 
determining the most suitable method, 


line performance has been calculated 


August 22, 


Substations are protected three ways 


for the configurations of Fig | using 
ground wires and protector tubes. 
Experience with ground wires for 
lines Operating in the 15-kv class has 
limited than for 
and above. Yet the evidence 
greatly improved 


been more lines of 
34.5 kv 
obtained indicates 
performance when ground wires are 
lines where 
relatively low grounding resistance can 


be obtained economically. Where soil 


used on lower-voltage 


conditions are suitable, use of ground 
wires is a practical way to improve the 
performance of most subtransmission 
lines and some primary feeders. 


Curves Based on 30 Storms 


Flashover frequency for lines pro- 
tected by overhead ground wires can 
be determined for different conditions 
of grounding by referring to Fig 2. 
based on data for 
the typical configuration of Fig 1 (a). 


These curves are 


But the use of the curves is not limited 
to this particular configuration because 
moderate variations in ground wire 
height and in spacing between ground 
wire and nearest phase conductor do 
not affect line performance appre- 
ciably. The number of 
flashovers based on 30 storm days per 


curves give 


year, assumed to cause 100 lightning 
strokes per 100 miles of line per year 
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Where the number of storm days is 
other than 30 the number of flash- 
overs is assumed to vary proportion- 
ally 


Wood Insulation Better 


When the flashover path is over wood, 
all lightning flashovers do not cause 
sustained power follow because of the 
Thus, 
insulation, the number of 


de-ionizing effects of the wood 
with wood 
outages should be somewhat less than 
the number of flashovers indicated by 
the estimating curves 
Fig 2 shows that grounding resist- 
insulation level 


that have the 
lightning 


ance and line basic 


(BIL) are the 
influence on 


factors 
greatest per- 
formance. These parameters must be 


studied and controlled to obtain the 


desired results. Reducing line out- 


ages by increasing insulation level or 
by reducing grounding resistance is a 
problem in economics. There is no 
way to determine which is better until 
the cost of each is known 

Although the curves are based on 
ground wire height of 38 ft and mid- 
span 


with fair 


separation of 7 ft, they apply 


accuracy to most subtrans- 
mission lines and primary feeders. In 


addition they can be used for esti- 


mating performance of lines equipped 
insulators 


with suspension-type 


On lower voltage lines of wood 


construction, impulse insulation usu- 
combination of 
Where 


necessary to 


ally consists of a 
this is 
take 


full advantage of the wood to obtain 


porcelain and wood 


the situation, it is 


in insulation level consistent with 


good performance. The insulation 


Flashovers per Yeor per 





20 


FIG 2—GROUND RESISTANCE AND BASIC INSULATION LEVEL 
are controlling factors for fiashover rate per 100 miles per 


00 Miles of 


IO-Ft Spons 


strength of such a line can be in- 
creased by a number of methods: 

1. Increasing crossarm length 

2. Replacing metal crossarm braces 
with wood braces 

3. Increasing the size of porcelain 
insulators 

4. Including an air gap in the flash- 
over path by 
down lead away from pole 
tain uniform insulation strength in all 


mounting groundwire 


To main- 


structures, it may be necessary to use 


wood strain insulators in guy wires 


Grounding Resistance Lowered 


Grounding resistance, the other 


that 
formance appreciably 


factor influences lightning per- 


can be lowered 


in several ways. Among these are 


1. Driving ground rods deeper 

2. Driving multiple ground rods 
3. Using a buried counterpoise 
Generally the expense of a counter 


poise can be justified only for more 


vital lines. Usually multiple ground 


rods are more effective than a single 


deep-driven rod. But some knowledge 


of ground conditions is necessary to 


determine the economic balance be 


tween lower ground resistance and 


increased insulation level 


Fig 2 assumes that the ground wire 


is grounded at every structure. Other 


curves have been prepared for esti- 


mating performance with it grounded 


at alternate structures to save down 


leads and driven grounds. But the 


small savings usually do not justify 
the sacrifice in line performance 
to improve the 


that 


It may be desired 


performance of an existing line 


cannot conveniently and economically 


Circuit with 


—~ 
Bil of Structures j 


600 Ky 


i20 “x 160 © 20 


Pole Grounding Resistance, 
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be modified to accept an overhead 
ground wire. The configuration 
shown in Fig I(b) is typical of the 
type not easily modified. With this 
arrangement, where the top phase 
conductor adequately shields the lower 
conductors, the performance can be 
improved by application of protector 
tubes on the top conductor. With 
tubes applied in this manner, the top 
conductor under surge conditions be- 
haves essentially as a ground wire 
depends upon 
and insulation 


Thus performance 


grounding resistance 


level as indicated by Fig 3. 


Protector Tube Options 


Protector tubes can be applied on 


every structure or Of alternate struc 


tures, depending upon the perform- 


ince that is desired. Where tubes are 


ipplied alternately, the structures 


without tubes and down-leads have 


much higher insulation strength than 
tubes. Fig 3 is based 


that 


those having 


upon the assumption structures 
the insula 


tubes 


without tubes have twice 


strength of those with 


tion 
BIL’s on the curves are the insulation 
level of structures having tubes 
With lines of flat configuration, Fig 
l(c), protector tubes must be applied 
on all three phases because all are 
direct strokes 


exposed to lightning 


Tubes on all phases are particularly 


advantageous on lines where it would 


not be economical to obtain low 


ground resistances or sufficiently high 


insulation levels to provide suitable 


performance if overhead ground-wires 


were used. With tubes on all phases 


ill flashovers at the structures are 


Bil of | 
Structures 
800 Ky 


100 120 


140 +160 


year when overhead ground wires are applied to pro- 
tect lines with configurations resembling that of Fig 1(a) 





400 -Ky BIL 


F lashovers 
24 


Protector Tube 
on Every Pole 


FIG 3—PROTECTOR TUBES MAKE RIDGE-PIN CONDUCTOR of 
Fig 1(b) configuration serve also as a shield wire. Ground- 


Such flashovers 


regardless of 


through the tubes 


do not cause outages 


ground resistance or insulation level 
Fig 4 presents the estimated per- 
tubes on 


structure and also on alternate 


formance with protector 
every 
structures. BIL refers to the insulation 
evel of structures without tubes. In- 
with 


tubes does not influence line perform- 


sulation strength of structures 


ince 


Modify Existing Lines 

In some cases it may be desired to 
improve the performance of an exist- 
ing line where there is some freedom 


of choice btween ground wires and 


protector tubes. The configuration 
hown in Fig l(c), for example, might 
center conductor 
shielding the 


ground-wire 


permit moving the 


to the crossarm and 
conductors with a 


mounted on a bayonet extension 

A second possibility is to use an 
extension to raise the center conduc- 
tor so that it shields the lower con- 
construction 
many tactors 
in determining the most 
with 
Figs 2, 
3, and 4 should serve as a guide to 
determine the modifi- 


cations of existing lines as well as to 


similar to the 


l(b) 


ductors 
in Fig There are 
to consider 


economical solution consistent 


good lightning performance 
most suitable 
guide the design of new structures 
The estimating curves assume that 
the ground-wire shields the phase con- 
ductors perfectly. The shielding angle 
should be 30 deg or less so that not 
than 1,000 can 
terminate directly on a line conductor 
Several 


more one stroke in 


methods used to protect 


112 


per Yeor per 100 Miles of Ridge Pin Circuit on Structures of 


600 -Kv BIL 


Protector Tub 
on Every 4th +~ 
Pole 





20 40 60 80 
Pole Grounding Resistonce, Ohms 


high-voltage stations from lightning 
can also be used to protect distribu- 
tion substations. These are: 

1. Shielding all vital conductors and 
equipment by overhead ground-wires. 

2. Using ground grids to obtain 
very low grounding resistance. 

3. Applying arresters to protect 
important equipment. 

When an unshielded station is fed 
by unshielded lines, it is essential to 
locate arresters very close to the ter- 
minals of equipment to be protected. 
This is necessary because lightning 
strokes that terminate at or very close 
to the station produce a high rate of 
voltage rise at the arrester location 
and high discharge currents through 
the arrester. These limit the protective 
zone of the arrester to a short distance, 
thereby making it necessary to keep 
separation distance between arrester 
and protected equipment to a min- 
imum. Thus one arrester effectively 
protects only one piece of equipment. 

Several sets of arresters may be re- 
quired in a large substation. If only 
arrester is used, important 
equipment is not adequately pro- 
tected; the result can be equipment 
and consequent interruption 
of customer service. 


one less 


failure 


Protective Zone Increased 
Shielding the substation and con- 
nected lines for at least one mile out 
from the substation limits the magni- 
tude and rate of rise of incoming 
surges, thereby increasing the protec- 
tive zone of the arrester. This fact has 
been recognized in the application of 
arresters in high-voltage stations. In 


August 22, 


100 O 20 40 60 80 


800 -Kv BIL 


100 


ing resistance and structure impulse level are important to 
protecting the two crossarm-mounted phase conductors 


some cases it is possible to protect 
equipments separated by 200 to 300 
feet with a single set of arresters. 
Taking full advantage of the benefits 
from shielding reduces the number of 
arresters required appreciably without 
sacrificing protection. These same 
benefits can be realized in distribution 
substations shielded by ground wires. 


Maximum Arrester Separation 


Maximum separation distances be- 
tween arrester and transformer have 
been calculated for the station shown 
in Fig 5 by the same method used in 
calculating separation distances in 
high-voltage substations. Suggested 
values are summarized in the table. 
These separation distances are recom- 
mended in applying arresters when the 
following conditions exist: 

1. Station is well shielded by ground 
wire. 

2. All connected lines are shielded 
by ground wires for at least the first 
mile out from the station. 

3. Probability o1 line 
within one mile of the station is negli- 
gible. 

4. Station is well grounded with the 
arrester ground and _ transformer 
ground interconnected through a 
ground grid. 

5. Magnitude of incoming surge is 
limited by line BIL and surge im- 
pedance. 

6. Lightning arresters have the pub- 
lished characteristics. 

The application guide is based on 
an incoming surge having a rate-of- 
rise not exceeding 500 kv per micro- 
second. Surges that originate a mile or 


flashover 
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Flashovers per Yeor per 100 Miles of Flat- Configuration Circuit on Structures of 


400 - Kv BIL 


| Protector Tubes on 
Every 2nd Pole 


20 40 60 80 


FIG 4—PROTECTOR TUBES ON EACH PHASE CONDUCTOR im- 
prove performance of flat-configuration structures like that 


more from the station will not exceed 
this value. 

But surges within the first mile can 
exceed 500 kv per psec, causing higher 
voltages at locations remote from the 
the probability 
of equipment failure is the same as 
probability of line flashover within the 
first mile when using separation dis- 
table 


is 600 kv, grounding resistance 


arrester Therefore 


tances from the 
if BI 
20 ohms, and spans 400 ft, Fig 2 in 


For example, 


dicates the number of flashovers to be 
3.5 per 100 miles of line per year, or 
0.035 flashover per mile, per 
Therefore, in the first mile, one flash- 
over would be expected in 1/0.035 

28.6 years 


yeal 


Once in 28.6 years rate- 
of-rise might exceed 500 kv per yu sec 


and cause equipment failure 


BIL’s Chosen Conservatively 


BIL’s in the table 
higher than 


were chosen because it is conservative 


The line which 


are somewhat average, 


to use high values. However these are 


representative of lines. 
Best protection for the transformer 
is provided by 


close to 


well-designed 


applying arresters as 


its terminals as possible, 
whether the system is shielded or not. 
The advantage in moving arresters out 
from the transformer is to increase the 
arrester protective zone. This provides 
better protection for other equipment 
in the station at the 
protects the transformer adequately 
But when the transformer is the only 
piece of equipment to be protected the 
arresters should be applied as near it 


as possible 


and same time 
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600 - Kv BIL 800- Kv BIL 


Protector Tubes on 
Every 4th Pole~—~ 


_Every 
3rd Pole 


Protector Tubes 
on Every 2nd Pole 


Every 


Pole 


20 40 60 80 
Pole Grounding Resistance, Ohms 


100 O 20 40 60 80 100 


in Fig 1(c). Grounding resistance and BIL become factors in 
performance when tubes are omitted from intermediate poles 


Overhead Ground Wire 


| Separation Distance 


Arrester 
Lead 





Phase , 
Conductor 


[\ 


Trans - 
former. 
. Lightning 
Arrester 


/ 
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FIG 5—SEPARATION DISTANCE FROM TRANSFORMER TO LIGHTNING ARRESTER 
TAP is a key to planning lightning protection for a distribution substation 


Suggested Maximum Separation Distance 
From Transformer to Lightning Arrester-Lead Tap 
Arrester Maximum separation for 


rating, station-type line-type 
kv arrester, ft arrester, ft 


Line 
BIL, 
ky 


Arrester 
lead length, 
ft 


System Transformer 
voltage, BIL, 
kv kv 


13.2 110 15 160 


No limit 
45 
145 


No limit 


600 


15 
12 
20 
15 


12 


60 
190 


14.4 110 15 20 
6 


ii 
ww 
25 
20 


40 
70 


20 
70 
37 
w 
25 


70 
125 
320 

55 

65 
115 


Ww 
37 
w 


65 
125 


uw) 
“ 


73 70 
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Planned Sectionalizing Minimizes 


PP&L develops handling of inrush currents during 4-ky circuit 
restoration after an interruption longer than several minutes 


DISTRIBUTION | 
Operation 


J. E. TREWEEK, Senior Project Engineer, 
System Planning Department, Pennsylvania 
Power & Light Co, Allentown, Pa 


Planned sectionalizing of a radially 


operated distribution circuit has min 
imized load pickup troubles and the 
interruption on 


I ht Co 


rcunl 
Power & 
‘ 


developed Ss 


duration of 
the Pennsylvania 
system The utility 


method after 
difficulty in 


present experiencing 


ncrea restoring serv 


when interruptions lasted longer 
ites. Company 
to be most effective 


es intensified 


stem 


appliances 
had been lost 


PP&l 


nrush current 


terruption 


customers 
the possibilit 
ipphiance motor 
nt 
nts 
protecuyv 
circuit to sery 


protection re 


nt - end faults 


tt; , 
ttings 


ts for 


I tox margin remains 


for ising tnem Sectionalizing 


permits ration along with 


retention de 


protective 


tt 


vice sett these 


NCOMPasses 
ybectives in the fo wing Ways 
Protection Zone Shortened 

1. Circuit 


zone ot protection 


sectionalizing shortens 


thereby allow 


th 


ncreased settings because of the 


magnitude 0 minimun 


educes 


the load to be restored at one time. 
4 sectionalizing breaker, oil cir- 


cuit recloser, or fuse, judiciously io- 
stalled, shortens the zone of protection 
This method is particularly effective 
on a tap line long enough to impose 

limitation to increased settines on 
the main circuit protective device. It 
ilso has this advantage: Service to 


customers supplied from the main 
ircuit is protected, the fault causing 
possible interruption being intercepted 


the automatic sectionalizing device 


Manual Sectionalizing Fast 


Although relay 


thus permitted, the probability of 


increased settings 
ow voltages and motor starting diffi- 
end of the 
r. This probability is 


culties at the feeder is 

particu- 
noteworthy during restoration of 
interruplion 


from a fault on the main stem or after 


ntire circuit after 


in Outage of the source of supply to 
circuit. In general, practices de- 


veloped for increasing pickup cipa 


ibility through protective device 


alone produce low-voltage 


scttings 
difficulties 


Planned manual _ sectionalizing, 


when needed to reduce circuit loads 


too large to be restored in one piece, 
obtains faster restoration. The manual 
method has proved especially useful 
for sectionalizing an interrupted cir- 
Restoration is 


during repairs 


then accomplished by closing the 


sectionalizing switches sucessively or 
by transferring the interrupted sections 
to adjacent in-service circuits. all in 
conformity with the load pickup ca- 


ibility 


of the circuit protective de- 


the circuits given adequate 
ip capability by increased settings 
reduced zone of protection the 
voltage condition can be relieved 
sectionalizing the circuit manually 
tl OCR, or 


prelude to starting circuit restoration 


vw breaker fuse as a 


Load Restored by Sections 


section by sec 
that 


For restoring load 


ton PPAI 


yanned manual 


calculations show 


f sectionalizing at one 


m increases the load pickup ca 
about 50 to 


of the circuit 
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60%. The location for sectionalizing, 
however, must be so selected 
divide the circuit load in the ratio of 


or 3 to 2. Two sectionalizing 


as to 
2 to I, 
points, dividing the circuit load in the 
ratio of 5:3:2, doubles the load pickup 
capability of the circuit. More circuit 
sectionalizing is not justified because 
the circuit load has already been ap- 
and further 
view of 


portioned in ten parts 


division is impractical in 
changing loads and load growth. Fre- 
quently, existing circuit sectionalizing, 
even though not precisely located, is 


satisfactory 


How to Use Guide 


Thus, susceptibility of a circuit to 
trouble can be 
corrective measures can 


inrush current ascer- 


tained, and 
be provided in advance of trouble in 
order to assure circuit restoration in 
the shortest time. PP&L has prepared 
a guide (see illustration) tabulating 
data for determining circuit load 
pickup capability for each of its 4-kv 
circuits. The guide also tabulates data 
for the use of the circuit dispatcher 
in directing the proper sectionalizing 
for putting the circuit back in service 
again. 

In determining protective 
pickup capability, the first step is to 
modify its ampere setting 
(480 amp in Column 2 in illustrated 
guide) by its operating characteristic 
factor (28% for “inverse” relay char- 
acteristic) to obtain peak ampere load 
which could be restored without sec- 


tionalizing on a 


device 


primary 


residential 

(The factor is 32% for a 
inverse” relay, 30% of tripping 
current for an OCR, and 50% of “E” 
rating for a fuse) 


typical 
feeder 


~ very 


Multiplier Applied 


The second modification is deter- 
the predominant kind of 
It is PP&L’s ob- 


residential, 


mined by 
load on the circuit 
that 
industrial loads, in descending order, 


servation farm, and 
cause the most difficulty in restoration 
Farm load includes a greater percent- 
age of automatically controlled load 
itself to the 
an interruption and waits for 
116) 


which connects circuit 
during 


(Continued on page 
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Distribution Load Pickup Trouble 


West Bethlehem 4-Kv Distribution 
= 60A To 
N.O. Monocacy 


Substation 


B-3754 / West Bethlehem 
Substation 


2 y /-1500 Kva 
HH} —> 12 kv 


++ 480 Amp 


To 
/bert 


Legend Substation 
—- 3 Phase 


/ Phase 


—' Transformer Bank 
+ AROCB i N. 0. 
—2a- OCR 


a To Filbert Substation 


NO. ¢: 
Wf! 


Guide to Load Pickup on Distribution Feeders 


Circuit: West Bethlehem 4Kv Device 


Load Capability of Device Feeder Load Data Effect of Kind of Load 


Guide to Safe Load Sectionalizing Facilities 
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Load Current inrush Choracteristic 
for Restoration of Feeder After Extended Outage 


ot 


| 
| 


+ ; 


Elapsed Time-Sec 


INRUSH CHARACTERISTIC AIDS IN ANALYZING LOAD PICKUP CAPABILITY 


Sectionalizing Eases Load Pickup 


(Continued fron 


service to be restored. On the other 


hand, industrial load disconnects if 


f and waits for someone to start it 


} 


ervice has been restored 


A 


isted in the illustr 


pplication of the proper multiplier 
ited guide under the 


Effect of Kind of 
peak am 


right-side caption 
Load to the residential 
res gives base pe ik amperes (134 x 


134 in Column 5) 


Based on Peak Load 
l oad 


rcuit peak load amperes 
i 


Under the Feeder 
Data,” the c 


Column 7) is the 


caption 


annual peak load 


th 


observed on the circuit. The percent 


base amperes (Column 8) is the 
iio ol peak load amperes (Column 
1) to base peak amperes (Column 5), 
224 This 


ratio determines the sectionalizing for 


300/134 x 100 


restoring the circuit to service under 


peak load conditions 


Speeds Dispatcher’s Work 


load conditions obtain for 


As peak 


| 
i relatively 


short time each day, the 


tabulation at lower left on the guide 


illows for interpretation of the cir- 


cuit daily load cycle For example, 
were the circuit to be restored at din 
interrup- 
would see at a 


of base 


nertime after an extended 
tion, the dispatcher 
glance that 


(224) 


percent amperes 


exceeded the safe percentage 


116 


for pickup (100) by more than 100% 


The relationship among location 
and number of sectionalizing points, 
and load pickup 
already has been estab- 
Accordingly, the dispatcher 


knows that sectionalizing at the two 


division of load, 
capability 
lished 
listed locations is a prerequisite to 
energizing the circuit from its normal 
West Bethlehem 
Had percent of base amperes been 
150, instead of 224, restoration at 
would require only one 
point sectionalizing at Pole B-4940 in 
the diagram 


substation source 


dinnertime 


Time Is Saved 


Time is saved because the dispatcher 
knows from the time of day of the 


interruption just how serious is the 


and 


sectionalizing 


restoration problem orders the 
while 


The 


circuit 1s 


planned started 


circuit repairs are being made. 


ictual restoration of the 
routine thereafter 
Consequently, long before the emer- 
gency the guide provides knowledge 
of circuit critical loading and what 
and where sectionalizing facilities 
must be provided to restore the cir- 
cuit quickly after an extended outage. 
Ihe guide furnishes the circuit dis- 
patcher with positive information for 
required sectionalizing 
before circuit restoration is attempted. 
Finally, it establishes confidence and 


prompt use of provided 


anticipating 


encourages 
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facilities to confine circuit interruption 
to a minimum time. 


Type of Device Needed 


Development of planned sectionaliz- 
ing for circuit restoration early em- 
phasized the need for an economical 
device which would perform the fol- 
lowing: 

1. Automatically sectionalize the 
circuit upon loss of voltage at the 
device. 

2. Reclose after a pre-selected in- 
terval following restoration of voltage 
to the source side of the device. 

Thus the entire circuit would be 
restored to service automatically in 
the shortest possible interval. 

One manufacturer recently devel- 
oped a switch which appears to ful- 
fill these requirements. A trial in- 
stallation and test of the new type 
switch has been made on the PP&L 
system, and preliminary results indi- 
cate the switch has met 
requirements. 

Other trial installations are being 


considered. 


installation 


Earlier Studies Important 


The role of operating characteristics 
of circuit protective devices in solving 
load pickup problems was investigated 
by PP&L and has been reported by 
Oliver Ramsaur (“A New Approach 
to Cold Load Restoration,” EW, Oct. 
6, 1952, p 101). 

The composite inrush characteristic, 
shown in the graph, was applied in 
this earlier study. It is believed repre- 
sentative of peak hour conditions on 
a typical distribution circuit with 
high automatic motor load density. 
rhe inrush characteristic proved to be 
a valuable foundation for analyzing 
the load pickup capabilities of circuit 
protective devices. 

This earlier study showed that the 
maximum which could be re- 
stored safely in one piece on a circuit 
protected by the overcurrent 
tion-type relays is 28% of the ampere 
pickup setting of the “inverse” charac- 


load 


induc- 


teristic relay and 32% of the “very 
And as 
the load pickup capability of an OCR 
is One-third of its tripping current and 
that of a fuse one-half of its “E” cur- 
that present 
characteristics of- 
fered little solving the 
load pickup problem. This led to de- 
velopment of the planned sectional- 
izing method for circuit restoration 
a prolonged interruption. 


inverse” characteristic relay. 


rent rating, it was held 


protective device 


promise of 


after 
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NEW DELTA STATION, 210,000-kw addition 
to MP&L’s syst nstrates proges 


a 
s 


sive thinking by - of America’s entepris 
ing electric utilities. 





Mississippi Power & Light adds 210,000 kw 
to = with all G-E Delta Steam plant 


_the unprecedented demand for Ufficien ordination of design, production and 
h ee wer ipment of le tric apparatus by this G-E team 
‘ m-electric station is now pt “da sis ant factor in helping Ebasco virtua 
ing 210,000 kw. The new plant, largest ever liming Vv 1¢ and keep the total cost to MP&L 
n Mississippi, reflects progressive thinking and within bud levels 
lV e system planning 
Electrical apparatus was supplied by General 


Electric, after selection by MP&L and Ebasco S G ‘ N f R A L E LE CT R | C 
ices, the const ngineers. A G-E project team, 


composed of S ' gineering, and Product special 
ists assigned to th ject, gave valuable assistan 
in putting the stat 


For More Station Data See Next Page > 





ON THE LINE ahead of 


& wing nee 


WEATHER-PROTECTED UNIT SUBSTATION with 480-volt duplex 
switchgear, which serves one f the two 105,000-kw turbine 
generators, was designed to me needs of the Delta St 


LATEST THINKING in station design highlights new Delta plant COMPLETE SWITCHYARDS including switchgear can be pro 
liscussed here by to r) B. M. Davis, MP&L; R. H. Annin vider ‘ T. R. Brock, G.E. and J.B 
G.E.; R. B. Wilson, MP&L President; T. R. Brock, G.E é rent and design 








fe isc 


ECONOMICAL CONSTRUCTION f G-E weather-protected 135, — VA G- : POWER TRANSFORMER was shippe aon 
motors makes them exce s for these pumps. Here, de requ i ass I yf ries only. Her e, W. M, Prall 


sign is jm iby G.E.’s T R Br » i MP&L’ s D C. Lutken G E. ad J B Fo tain MP SL inspect contr accessories 


Slated awd tate a new “MRL station 


Application, design, manufacture, shipment of apparatus . . . all 
synchronized with plant’s progress . .. eliminated costly delays 





When Mississippi Power & Light and its consulting engi field sx eng 
neers, Ebasco Services, specified General Electric equipment mat rs. He 
for tl Station. a well-organized G-E. engineering tean 
for the Delta Station, a well-organized G-E engineering tean Simplify ordering of equipment, 
. — liahl apne } a os i 
et the plant in full-time operation nufact 
‘ ww the importance of early engineering decisions Conserve engineering time | ndling electrical details 
G.E. aided Ebasco in finalizing the design characteristics of which frees y a r consulting eng: for : 


ach item of G-E electric apparatus. Based on these decisions I sem 
G-E engineers were able to schedule manufacture, coordinates Integrate equipment design ire the maximum flex 
1 effectiveness f plant rv ‘ r 


shipment; and thus assure delivery at plant site precisely as bility ff 
veeded. Fur I 1 Was given sul v1 n of equipmen Speed construction } 5 eduling the arrival of equipment 
tallat This efficient tear rk helped = Missis x t tion efficier 


sippi’s largest single industrial project in oper 1 of 
PI “es oe , perats Assist i in installation end | in ening operators t 


} jijle nd } dk ry t} total + hi h 
scneacu at ie ] cep ti! t< ; cost nm ¢ OT ‘ 
ri i lpe om I l€ i Ss within le scope f hie . ae ans lerstanding f the full 
MP&L : 1 plannir g ‘ 
~ ' 1. ‘ ‘ ; ‘ ; 7 Ary | 
Similar teamwork mbining the utility, its consulting For det ntact G-E Apparatus Sales Representa 
gineer and the G-E team of sales engineer, product special tive, or write to Sectior 2-8, General Electric C 
sts, application engineers, order service co-ordinators, and Schenectad N.Y 


More Power to America 
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CAREFUL SUPERVISION of installation of the rotor in this 
105,000-kw G-E unit at the Delta Station was aided by 
a field service engineer member of a G-E Project team. 


a 


POSITIONING OF TURBINE-GENERATOR, | ¢ service engineer CHECKING PERFORMANCE on-the-line is a 
gned t tation ne of many “‘f w-through”’ advantages gained G-E field ngineer activity that you 
gh the Genera! Electric Project Ser es ‘ tain t \ j rvices 


Another “follow-through” of G-E Project Services .. . 


E field service engineers will supervise 
installation and start-up of your apparatus 


When G-E equipment has reached your plant site, items of electrical equipment are coordinated in 
a G-E field service engineer is on the job to help design and operation. 
‘ +} i 


versee the placement, connection, and start-up of 


ur apparatus investment. As a result, all the indi 
vidual components of your new station or expanded as 7 
plant are closely integrated with your over-all system Field service engineering means supervised installa 


the best possible operation—as the G-E applica tion, planned start-up, proper operation of equipment 


nm engineer intended 


Product development means you get equipment that 
incorporates latest design features. 


Service engineering helps keep plant operating at full 
capability, means training of operators, setting up of 
maintenance programs 


Field Service Engineering is just ne of many 
Project Services on your job when you or your con 
sultant specified G-E equipment. You can take 

ivantage of all these services with G.E Project coordination helps assure proper selection, 

design, manufacture, delivery of your equipment 
Application engineering helps assure that all the without costly delays at installation time. 


More Power to America 
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GENERATION—Operation 





DESIGN . 


CONSTRUCT . 


FM Radio Helps Coordinate 
Hydro Power with Irrigation 


EDWIN L. HAMILTON, Supervisor, Elec- 
trical Dept, Central Nebraska Public Power 
and Irrigation District, Gothenburg, Neb 


Maximum use of Platte river waters 
requires careful control of flow to 
meet the needs for irrigation and to 
make maximum use of the water for 
power production. To get 
trol 


this con- 
at minimum cost FM radio was 
installed. The unattended equipment 
measures and records the river level 
and communicates the information to 
a power plant dispatcher 

Water to be controlled 
from the Platte river 
North Platte, Neb. It is carried down 
canal, through the Jeffrey 
At this 
point it may be returned to the river 


is diverted 
just east of 
a supply 
power plant, to the wasteway 


or sent down the canal to other power 
plants. The amount of water returned 
to the river depends on the flow at 
Brady and the demand for irrigation 
water which varies daily. 

[To gauge the flow a water-level 
device installed on the 
bridge south of Brady 
radioed to an 
the Jeffrey 
away. 

The Jeffrey 
the information by 


was river 


Readings are 
automatic recorder at 


power five miles 


plant 


plant operator relays 
power-line 


The 


Car- 


rier to the hydrographer infor- 


, North 


OE Diversion Dam 
aK us30 


———— 


—™ \ SX Ake Morwell 


mation is also sent by telephone to 
the wasteway gate operator or by 
radio to the patrol- 
men. Operator or patrolmen then ad- 
just the return maintain 
desired river method of 
operation 
through the past irrigation season 
The water level transmitter with a 
15-sec time cycle converts mechan- 


two-way canal 
flow to 
level. This 


was used successfully 


into electrical impluses 
duration. A 


contact for a 


ical position 


of varying magnetic 
switch makes portion 
of the 15-sec cycle, according to the 
float The higher the float, 


the longer the contact is closed. 


position 


Keyed by the measuring device is 
a 10-w radio 171.075 
Mc. It is mounted in a weatherproof 
box on a pole beside the river bridge. 


transmitter at 


and the antenna is mounted on top 


of the pole. The transmitter is keyed 


on and off through a relay by the 


water-level device. A time switch in 


the circuit limits the transmitting 
period to two min in every 15, suf 
ficient to 

In the 


receiver 


give a good reading 


Jeffrey switchyard a radio 


picks up the unmodulated 
transmission. A squelch relay on the 
closes contacts when a radio 


This 


(Continued on page 


receiver 
closes and 


124) 


impulse is received 


~yirrigorion 
Conoals 


Radio Receiver ha 


ond Recorder 
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WATER-LEVEL METER on bridge sends 
signal to a 10-W radio over a wire 


Photos courtesy of Motorola inc 
FM TRANSMITTER relays water-level 
data to the Jeffrey hydro station 
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THYRITE MAGNE-VALVE ARRES 


ay 280) 


240) 


10 


DISCHARGE CURREN 


PROTECTION HAS BEEN IMPROVED as much as 20% on new G-E line- 
and station-type arresters. W. J. Rudge, at left, Manager—Lightning 
Arrester and Cutout Engineering points out the IR discharge voltage 
of new G-E 73-kv Line Arresters while R. T. Morris, Manager—Light- 
ning Arrester and Cutout Sales, shows that the G-E 73-kv Station 
Arresters still has a superior protective level 





....+--++- LINE OR STATION... 


WHICH SHOULD YOU CHOOSE? 


Which is better for your application, line or station 
arresters? Now that General Electric has made major 
design improvements in both types, the right answer 
to this question gains new importance. 


THE CHOICE IS YOURS. G.E. makes both types. 
Although there isn’t any black-and-white solution 
that can be applied everywhere, there are some clear- 
cut applications for each, depending upon the eco- 
nomics and engineering involved. 


SUGGESTED APPLICATION GUIDE. To help you 
strike a balance between the best degree of lightning 
protection and the lowest possible cost, General 
Electric makes these suggestions. 


G-E Station-type arresters are generally preferred for: 


1. Locations where size and importance of apparatus 
demand the best in protection for uninterrupted 
service-continuity. 

Transformers or other apparatus having reduced 
insulation and rotating a-c machines, 2400 volts 
and above. 

High-voltage lines subject to severe switching 
surges. 


Cable systems or large KVAR capacitor banks 
that require maximum arrester discharge capacity. 


Transformers in severe lightning localities or con- 
nected to lines with no overhead ground wire, or 


THYRITE:R) MAGNE-VALVE 


DISCHARGE CAPACITY 
HIGH CURRENT 
5 X 10 ws wove, 2 discharges 
LONG DURATION 
2000 ys rectangular wove, 20 discharges 
DUTY CYCLE 


(10 X 20 us wove initiating impulses, 20 operations, full ‘rated voltage during flow of 


follow current) 


RELATIVE VOLTAGE STRESS ON PROTECTED APPARATUS 


highly insulated wood pole lines, or locations 
where close arrester coupling is not possible. 


G-E Line-type arresters are generally preferred for: 


1. The protection of smaller or-what is considered less 
important apparatus. 
Locations where space requirements for station 
arresters are not available, for example, certain 
metal-clad equipments and mobile substations. 
Protection of switching substations containing 
breakers, air-break switches, etc. 
Protection of low voltage side of transformer 
substations, where line-type arresters are already 
used on high voltage side. 


WHICHEVER YOU CHOOSE, line or station, remember 
that now you get as much as 20% more protection 
in both types. The reason-—a design combination of 
improved Thyrite valve disks and exclusive Magne- 
Valve series-gap. 


NEED MORE HELP? The data chart below shows you 
the comparative characteristics of G.E.’s new station- 
type and line-type arresters. An application engineer 
from your local G-E Sales Office will be glad to assist 
you. Or write to General Electric Company, Schenec- 
tady 5, New York—ask for Bulletin GEA-1304 
(Station Arresters) or Bulletin GEA-2978 (Line 
Arresters). 432-44 


STATION.-TYPE | LINE-TYPE 
asa 4 sacinnpeie 


150,000 A 100,000 A 
650 A 200 A 


20,000 A 10,000 A 


100% 


*( Average —txoct Rotic Depends on Discharge Current) R Registered Trademark G.E. Co 


Progress /s Our Most Important Product 
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Unattended Radio 


(Continued from page 121) 
with a 
transmitter. 
receiver and 
plant is a 
round chart recorder having the same 


1< 


I see 


opens simultaneously mercury 


switch in the water-level 

Connected to the 
mounted in the power 
water-level 


pen 


cycle as the 


The 


time 


transmitter recorder will 


METERING-- Design 


remain in one position as long as its 
relay contact stays closed the same 
amount during the 15-sec cycles. If 
the relay contact is closed for a longer 
period the pen moves up scale. If the 
contact is closed for less time, the pen 
moves down scale. Thus, as the water 
level of the river rises or falls, the 
recorder pen moves with it. 
Experience with the remote water- 
radio has been 


level recording by 


very Satisfactory. It is difficult to 
evaluate the amount of water saved. 
However, water saved in the first 
season is conservatively estimated at 
$2,000. This is more than the cost of 
installing the equipment. 
Also the constant control 
in more constant delivery to the canal 
headgates. This assures uniform and 
efficient delivery to the irrigated 


results 


farms. 


Simple Test Board Built for Small Meter Shop 


METER TEST BOARD for small district shop handles 15 to 25 meters a day 


V. N. REYNOLDS, Missouri Power & Light 
Co, Moberly, Mo 


A special meter test board has been 


developed for small district offices 


only 15 to 25 meters a day 


One 


where 


board has been in 


ire handled 


service six months and is proving 


very satisfactory \ second will be 


ompleted soon. Appreciable savings 


n material and labor resulted from 
the careful design that eliminated frills 
not essential to accurate testing 

The 
very simple 


the board 


use Of any special tools 


basic layout of the board is 


Except for some welding 
can be built without the 
ramework for the uprig anel is 

I k for the upright panel 
made of “% x I-in. angle iron and 


54 x 26 x 12 in. Cutting 


measures 


and welding of this framework was 


124 


done by skilled workmen so that the 


framework would be square and true 
Iwo “% x l-in. 


pieces of strap iron 


are bolted in a vertical position to 
the right of center of the face of the 


frame. These are used to mount the 


asbestos resistance panel and add 
rigidity ‘o the frame 

Fastened to the frame with counter- 
sunk bolts is an ebony asbestos board 
This was ordered with the edges bev- 
eled and with the holes for the meter 
instruments factory drilled 


base and 


Only the holes for terminals, toggle 
rotary 


This 


was easily done after the panel was 


switches, pilot lamps, and 


switch shafts had to be drilled 


mounted 
The complete test panel is bolted 
on a simple table having 1'%-in. pipe 


for legs and %4-in. plywood for the 
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top. The table is the same length as 
the panel and is 30-in. wide and 31-in. 
high. To top of the table is cemented 
masonite sheet to give a 
smooth surface. 

For a neater appearance the edge 
was finished with chrome moulding. 
Because a “hot” test lead might con- 
tact this moulding, care was taken to 
see that it did not touch any of the 
metal on the panel frame or table 
supports. 

Major electrical components of the 
board are: 

1. A power supply transformer 
rated 1.2 kva, 240 v with 24 v second- 
aries tapped for 12 v at 100 amp. 

2. A multiple-ratio current trans- 
former. 

3. Three 50-amp rotary-tap switches 
and 
[wo are used in parallel for 100 amp 

4. Two 
rent and voltage control 

5. Two indicating instruments com- 
prising a 0-300-v voltmeter and 0-50 
and 0-100-amp ammeter. 

6. And a 
switch for energizing the meter test 


a %-in. 


for current element selection. 


autotransformers for cur- 


three-pole contactor 
board. 

The autotransformer used for cur- 
has a 1.15-kva, 230-v 
input with 0-270-v output. The volt- 
age-control autotransformer has an 
0.575-kva, 230-v input with an 0-270- 
v output. Both autotransformers are 
protected by fuses. 

The entire circuit of the board is 
protected by three 15-amp fuses placed 
ahead of the contactor switch. Micro 
switches on each rotary-tap switch are 
connected to the holding coil of the 
de-energize the board 
when the switches are operated. This 
minimizes the burning of switch con- 

(Continued on page 130) 
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ONLY G.E. GIVES YOU 
ALL THESE FEATURES— 


Greater Accuracy 
Class 1 Control Accur 
Control Dial Locking 
Control Test Rheostat 


Rheostots for LDC Adjustments 


Longer Life 
Opti-Life Tap Switching 
One-Piece Cover Band 
Super-Melaglyp Point 
Nitrile Rubber Goskets 


Electrostatic Shielding 


Superior Service 
Fiat Upper VRR Contacts 
Up to 120-Sec. Time Delay 
Handy Meter Shelf 
Cushion Mounted Cabinets 
Internal By-Poss Protection 
New Mercury Limit Switch 


Spring Mounted Worm 


DO YOUR FEEDER REGULATORS GIVE YOU 


“Sure set” dial locking 
for maintaining accuracy 


changes in adjustments. All regula 


It’s another. of the new features in 
General Electric’s voltage regulator 
line that means better regulation 
‘Sure set”’ locking screws on all dial 
control adjustments make sure that 
y control settings are held pre 


cisely accurate 


Take both line-drop compensator 
lials, for example. They let you make 
highly-accurate linear adjustments 
And when you tighten the “sure 
set’’ screws, there is no chance of 
accidentally jarring the controls or 
of anyone making unintentional 


tors have this new “sure set”’ control 
lial locking feature and all ratings 


both step and induction type 


15 more features, many just intro 
duced into G.E.’s 1955 line of feeder 
voltage regulators, give you greater 
control accuracy, longer life, superior 
service. Add up these features-—you 
get the most advanced line of feeder 
voltage regulators, both step and in 
duction, that is available today. Gen 
eral Electric Company, Schenectady 
5, New York. 42+5 
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a new concept in 


FUNCTIONAL BASIC CIRCUITS 


A-C Feeder with Overcurrent Protection 

A-C Feeder with Directional Overcurrent Protection 
Power Transformer 

Tie Line with Wire Pilot Differential Protection 


Transmission Line with Carrier Current Directional 
Comparison Protection 


Transmission Line with Directional Distance Protection 
Small A-C Generator 


Large A-C Generator 


Unit Generator—Transformer 
Bus Differential Protection 


Synchronizing Equipment 
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Selecting the Functions 
Designs the Switchboard 


These eleven basic circuits cover 


applications for the great majority of | 


switchboord users. After the functions 
of the board are selected, it is only 
necessary to select the desired options 
from standard specifications for 
complete physical and electrical design 
of the switchboord. The model shows 
the oftrective physical arrangement 
of the components on the control side 
of @ basic circuit switchboard. 
Similorly, devices on relay side are 
lined up both horizontally and 
vertically to meet modern appearance 
design requirements. Components of o 
circuit group on control and relay 
sides ore erranged directly opposite | 
each other for operating simplicity. 


| 
| 
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Each of the basic circuits can be quickly 
designated from functional specifications, 


Sa aban ATYONS 


comparison prevection! 


switchboard design 


Important advantages are: 


General Electric has recently announced a new “basic 
circuit’ concept in switchboard design. Developed 
by the Company’s Medium Voltage Switchgear 
Department after extensive research with users of 
switchboards, this new approach applies basic circuits 
—pre-engineered and time-tested functional circuits 
—to the design of switchboards. Each basic circuit 
includes all instruments, meters, control devices and 
relays necessary to perform the desired function. 


This new development offers high quality custom 
switchboards from “Building-Block” basic circuits. 


1. Switchboard operators can easily visualize cir- 
cuit arrangement. 
Reliable time-tested circuits. 
Long hours of detail planning saved. 
- Reduced over-all procurement effort and time. 


. Determine size of switchboard before ordering. 


For detailed information about this latest switch- 
board development for Bulletin GEA-4127, 
General Electric Company, Schenectady 5,N.Y. st) 


write 
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How Union Electric met the cry for 





MORE KVA...ECONOMICALLY 


Faced with today’s universal problem of grow- 
ing secondary loads, Union Electric Co. of 
Missouri found a swift economical answer in 
the new General Electric standard 167-kva 
transformers 

In one area near Festus, Missouri, Union 
Electric needed to increase kva capacity and at 
the same time change distribution voltage from 
2400/4160 wye to 7200/12470 wye. It was de 
sirable, however, to use existing poles and to 
maintain existing clearances. Lightweight, low- 
height units were obviously required. 

The company did the job quickly and econom 
ically by installing the new G-E standard 167-kva 
transformers. The average time for mounting 
from ground to crossarm was less than five 


minutes. No special riggings were necessary and 
no platforms had to be built. 


The new 167-kva transformer is another re- 
sult of G-E research in a continuous program to 
reduce transformer weight and height. Today 
the 167-kva unit is 670 pounds lighter and 14” 
lower than before. It is now in the pole-type 
class and is available as a standard unit. 


Thanks to G-E engineering developments you 
can now hang distribution transformers of higher 
kva ratings without replacing poles and without 
building costly platforms. Let G.E. help solve 
your load growth problems. Simply call your 
nearest G-E Apparatus Sales Office. General 
Electric Co., Schenectady 5, New York. 431-34 
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OLD 167-KVA UNIT VS. NEW STANDARD 167-KVA UNIT 


OLD NEW 
2170 Ibs Weight 1500 Ibs 
67 1/4 Height 54" 
740 Watts Core Loss 550 Watts 
1.25% at 1.0 p-f Regulation 1.25% at 1.0 p-f 


3.5% ot 0.8 p-f 


2.9% at 0.8 p-f 














NEW 

G-E standard 
167-kva ‘unit goes 
from ground 
fo crossarm 
in 5 minutes 





Meter Testing Board 
(Continued from page 124) 


tacts if the switch positions are 
changed under load. 

Outstanding features of this board 
design are its flexibility of operation 
and ease of adapting to any type of 
meter. Voltage range is 0 to 270 v, 
and current range is 0 to 100 amp. 
Adjustments can be made to 0.1 v 
or 0.1 amp. Any change in line voltage 
can be corrected with the voltage- 
control autotransformer. Power factor 
shift from 100% to 50% is accom- 
plished with the inexpensive 
phasing method 


cross- 


Single-phase meters of any type 
can be tested by use of either the top 
or bottom position on the 


switch. Two-element 


selector 
meters can be 
both sets of leads and 
changing from top to bottom on the 
selector switch 


tested using 


This eliminates chang- 

ing of leads from one element to the 

other 
Four-wire delta 


meters can be 


tested with an external series loop 
in the load side of the lighting element 
and the procedure used for two- 


Two and one-half and 
can be tested 


element meters 


three-element meters 
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Lood Line 


@ 


Voltmeter Ammeter 


Supply 
3¢220-V 


z 


On Off Pilot 


<! 9 \2— 
-¢| o—_—__s\s— 


(s+ Sr Mae 
1 _3-Pole,/20-V Contoctor 


TD 








Socket 
Selector Switch (— 


erent 


a | 70 5-Amp Sec 
a, 


Element + 
Selector 


| Load Resistance 


100°50-10"5 + aKya-240V 
12/24 Volt Sec 


1/00/50 Amp 





ONLY PARTS ESSENTIAL for testing all types of meters were incorporated 


with external series connections on 
the elements and using either top or 
bottom positions on the 
switch. 

The buck position on the selector 
switch facilitates the balancing of ele- 


selector 


August 22, 


ments on polyphase meters. For 
testing socket-type polyphase meters 
an adapter was built by using a ter- 
minal block from a 4-wire, A-type 
meter wired to a terminal block from 
a polyphase socket. 


TRANSMISSION—Construction 


85-Ft Pole-Boom Speeds 
Tower Dismantling, Erection 





Attaching a 60-ft wooden pole to a 37-ft boom enabled 
line crews of New Jersey Power & Light Co to dismantle 
a 75-ft steel tower in four hours and erect in its place a 
new 85-ft tower in eight hours. Coffin hooks were used to 
attach the pole to the upper end of the boom. 

A winch on a tractor (not shown in the picture) was 
used to raise and lower the steel tower members, while 
another winch on truck was used as a guy. Sections of the 
tower were ground assembled and then raised in place with 
the extended boom, eliminating much of the time-consum- 
ing work in the air. 

(More How To on page 136) 
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Public Service of Indiana's Wabash River generating sta- 
tion where four DELTA-STAR bus runs are now in operation. 


Ve AN ar} 





Success is contagious 


With success comes satisfaction. Satisfaction leads to more of the same. 


That’s why this example of satisfaction with Delta-Star equipment has a specific 
meaning for you. That applies particularly if you are not now using Delta-Star’s 
services and equipment. 


Four Delta-Star bus runs carry peak load 


At Public Service of Indiana’s Wabash River generating station, four main gener- 
ator bus runs recently carried an all-time peak load of 400,000 kw. All four are 
Delta-Star isolated phase bus runs. 


Fifth to carry additional 125,000 kw 


Expanding again, Public Service of Indiana recently ordered a fifth Delta-Star 
bus run. This is typical of customer satisfaction with Delta-Star equipment 
satisfaction originating from users’ success with Delta-Star’s high quality prod- 
ucts, engineering assistance and service. 


This kind of satisfaction may readily be yours. Just call on Delta-Star. Start by 
writing for Bulletin 5006-B. 


For the best in high voltage electrical equipment, specify DELTA-STAR 


DELTA-STAR ELECTRIC DIVISION 






H. K. PORTER COMPANY, INC. 


OF PITTSBURGH 
2437 Fulton Street + Chicago 12, Illinois 


District Offices in Principol Cities ‘te cow 
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Ficld- Proved 
VWechanism 


You get a time-tested mechanism in Allis-Chalmers 
distribution regulators. For more than twenty years, 
in thousands of applications, this mechanism design 
has proved itself as the most efficient means of chang- 
ing taps under load. Laboratory tests show it can 
withstand over 5 million operations — equivalent to 
more than a century of operation 


Loug- Life 
Contacts 


An important reason why you get satisfactory regula 


tion with a minimum of 


trouble from A-C distribution 


regulators is their long-life contacts. Made of arc- 
resisting materials, contacts are of large size. Labora- 
tory tests prove that they can stand up under the 
equivalent of forty years of normal operation 


August 22, 
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e Most lines have extra copper to take care of 
voltage drop. This provision isn’t needed when 
Allis-Chalmers distribution regulators control 
voltage automatically. Here’s why: 

Doubling loads also doubles voltage drop. On 
a line with 10% voltage drop, for example, dou- 
bling the load makes the voltage drop 20%. You 
can retain the 100% increase in load to serve 
more customers while bringing the voltage drop 
back to 10% with an Allis-Chalmers regulator. 





Its + 10% range makes increasing loads easy. 

All the equipment you buy is Allis-Chalmers 
distribution regulators. No wire to buy, no ex- 
pensive labor charges. And at the same time you 
get close voltage control, which gives you higher 
revenue, cuts voltage complaints. 

Get all the facts on Allis-Chalmers distribu- 
tion regulators. Call your nearby A-C district 
office or write Allis-Chalmers, Milwaukee 1, Wis. 


Unit 


* 

Construction 

You get assurance of years of satisfactory service from 
A-C distribution regulators, as a result of unit con- 
struction. All connections are made and thoroughly 
inspected before tanking — assuring top-quality work- 
manship. Same feature makes untanking easy: core, 
coils, cover, and control form a single unit. 


CHALMERS 
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Simplified 
Waintenance 


You don’t need highly trained servicemen to handle 
Allis-Chalmers distribution regulators. Take the con- 
trol, for example. It is simple. Knobs are calibrated 
and easy to adjust. If needed, you can remove and 
replace the entire control merely by pulling a single 
jack plug — there are no other connections to break. 


A 4628 
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ENGINEERING REFERENCE SHEET 


No. 55-16 





Maintenance of Power Circuit Breakers 


A suggested program is outlined for visual and external inspections of power 
circuit breakers, also for complete and thorough maintenance inspection of 
indoor oil-type and compressed-air oilless circuit breakers 


R. O. BONINE, Switchgear Division, Westinghouse Electric Corp, 
East Pittsburgh, Pa 


A maintenance program for cireuit breakers can be divided into 
three phases—periodic visual patrol inspections, frequent external 
inspec tions, and regularly s¢ heduled thorough maintenance Inspec- 


von. 


Visual Inspection 


An operator 
hould 


© maintenance man while passing circuit breakers 


observe any unusual condition which would serve as a 


warning that maintenance is needed, Such conditions may be 
Low bushing oil gauge reading. 

2. Low breaker tank oil level. 

3. Oil or air leaks 

1. Broken porcelain, 
Loose hardware 

Broken or missing cotter pins 

Air supply compressor running excessively. 

8. De-energized cabinet heaters 

), Excessive corrosion or rust 

10. Loose gasketed covers 


Unusual noise, smoke 


or temperature. 
External Inspection 


periodically, 
inspection. Suc h an 
be made quickly without lowering tanks or draining 


\ circuit breaker should be taken out of service 


possibly each six months, for an external 


peciion may 


Following checks should be made 
1. Properly clear the breaker, tag it out of service, and power 
ose it. Measure contact resistance with “Ducter” or equivalent 
levice calibrated in michrohms. Measure the contact resistance 
ween the top of condenser bushing on each pole unit. See that 
easurements are within plus or minus 10% of each other. This 


test usually detects any faulty condition in current-carrying parts, 


such as vse shunts, oxidized badly pitted or 


joints, burned 


ontacts. or broker ontacts 
Measure contact compression or engagement with Cincinnati 


Timer rod, inserted into top of lift rod on each pole, and a 


mtact indicator such as ohmeter 


Measure fron 


bell ringer, or lighting circuit 


ntact touch to fully closed and latched position 





When such a low-voltage contact-indicating devise is used, care 
should be used guard against small particles of dirt causing 
false measurements 

3. Check lift rod and toggle stops to 1/16 in. clearance with 
breaker closed by hand, closing the device slowly to latch position 


without overtravel being applied 


4. Check breaker operation by closing and opening slowly with 


manual-closing device, unusual 


». Check operating mechanism as follows 


observing any eading or friction 


a. Check all hardware for tightness. 
b. Re place any broken or missing cotter pins 
c. See that electrical connections are clean and tight. 


d. Check all trigger and latch engaging surfaces for proper 


spring tension, cleanliness and lubrication. 


e. Check auxiliary switch connections, contacts and operating 






nkage 
t. (heck control relay r contactor, connections, contacts, 

! . nthon members, pins and bearings 
More deta 1 it : r omplete maintenance inspection 
for loor of k iit breake compressed -s olllees circuit 
breakers and } r vy pe iit breakers will be outlined in 
Engineering Referer Sheet N 55-17 
134 
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g- Drain water from air reservoir, starting compressor, ob- 
serving operation of compressor, valves, motor, air supply piping, 
belt tension and crank case oil level of compressor for pneumatic 
actuator. 

h. See that mechanism space heaters are energized and 
thermostat is in good operating condition. 

6. Circuit Breaker Oil. Test oil in all new equipment when 
installed; retest each six months on all breakers 23 kv and above. 
More frequent oil tests may be required on smaller breakers with 
low oil content, capacitor-switching 
highly repetitive duty 
carbon, oxidation from excessive temperature, and contact with 
foreign materials. Carbonization of oil is caused by arcing of 
breaker Moisture may accumulate 
through condensation on the surface of the oil and on the inside 
from the entrance of nd by direct leakage through 
defective seals and gasketed covers. Dielectric strength of the oil 
should be maintained at 22.5 kv or above at all times. 


breakers, or breakers on 
Deterioration of oil is caused by water, 


contacts during operations. 


moist alr 


Indoor Breakers 


Indoor oil-type power circuit breakers up to 15 kv and all current 
ratings usually require more frequent oil inspection and main 
have smaller individual tanks and less oil 
Circuit breakers in this class, up to 1,200-amp ratings, 
employ current-carrying contacté of the finger and bayonet type. 
Mechanical pole unit lever toggle and lift rod stops are adjusted 
for 1/16-in. clearance. High-current circuit breakers, 2,000-amp 
and above, usually employ laminated-brush main current-carrying 


tenance because they 


volume. 


contacts and finger-bayonet arcing contacts for transferring the 
arcing into a “De-ion” interrupter. 

Main current-carrying contacts should be adjusted for a mini 
mum of 75% area contact and lever system stop clearance limited 
to 1/32-in Condenser bushings are usually 
power factor tested every three years on the indoor oil breakers 


maximum clearance 


Compressed-Air Breakers 


For compressed-air indoor oilless power circuit breakers, main 


tenance frequency depends upon atmospheric cleanlines and ac 
cumulated duty. In general, a preliminary visual inspection should 
be made every two to three months. 


be made 


A complete inspection should 
months. This inspection should 
include removal of the arc chute for inspection and cleaning. A 
preliminary visual inspection should be made after each extremely 
heavy short-circuit interruption. 


every nine to twelve 


Complete inspection items include 

l. Check structure 
in puace and tight. 
2. Apply oil to pins and grease to zerk fittings 
3. Lubricate mechanism guide rails. 


to see that all hardware and 


otter pins are 


4. Check all air lines for leaks or need of tightening 

>. Operate manually and check for friction 

6. Check control details for loose connections, friction in relays 
or frayed insulation. 


Operate breaker electrically observing air loss. Normal air 


loss is two pounds per closing operation and twenty-five pounds 
for tripping. 

8. Drain valves should be checked to remove any moisture col 
lected 

9. Visual inspection of fiber are splitters should be made 


periodically to determine whether fiber arc splitters need to be 
replaced. Sharp edges instead of rounded edges indicate need for 
replacement. 
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PREFORMED re tat oe 


EASILY 
INSTALLED T Guard against damaging high concentrated pressures at 


dead-ends . . . avoid outages with Preformed Dead-Ends. They firmly hold the 
conductor snugly and securely with a “velvet-glove” grip. Make them your standard 
dead-end for both insulated and bare conductors. 


They are the easiest installed dead-ends you've ever used. Proved by extensive tests, 
both in the laboratory and in the field, Preformed Dead-Ends withstand tremendous 
strain even under constant intermittent loading conditions. 


Prove to yourself that they are outstanding—both in service life and economy. 
Write or call for more facts. Telephone Cleveland: EX-1-3571. 


Made in accordance with or for use under one or more of the following U. S. Pat» 
ents: 2,275,019; 2,587,521; 2,609,653; 2,691,865; other patents pending. 


PREFORMED LINE PRODUCTS COMPANY 
5349 ST. CLAIR AVENUE + CLEVELAND 3, OHIO 
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DISTRIBUTION—Design 


Instontoneous Mognetic Trip - 


CURRENT-LIMITING FUSE has a plunger that trips the circuit 
breaker when the fuse blows due to a major fault 


Protection Method Clears 
High Faults on LV Circuits 


W. HAROLD EDMUNDS, Exgineer-in-Chorge, Small Air Circuit 
Breaker Div, |-T-E Circuit Breaker Co, Philadelphia, Pa 


4 new method for protecting a low-voltage circuit from 
high cricuits and overloads has been developed by 
1-1 -E Breaker Co 


rent-limiting fuses along with thermal and instantaneous 


short 
Circuit The scheme incorporates cur- 
overcurrent trips in a single circuit breaker 

For high short-circuit conditions the fuse clears the cir- 
While for 
trip 


cuit and also trips the breaker lesser overloads 


either the thermal or instantaneous operates the 
breaker 
fuse has been especially 


The fusible 
suspended between two copper end 


A compact current-limiting 


designed for the application element is a 


notched silver link 


of melamine-g 


[his assembly is housed in an insulating material 
cloth that is filled with high-grade quartz 
j 

Silver and quartz have the same melting point and fuse 
The 


segments of 


simultaneously under short-circuit conditions fused 


quartz forms a glass dielectric between the 


the silver link, minimizing the possibility of arcing 


Tests have shown that the total clearing time of the fuse 


under high short-circuit conditions is less than % of a 


cycle, Thus, magnetic and thermal stresses, which are pro 


portional to the square of the current, are low This per 


‘ 


mits the use of a conventional-type molded case for a 


breaker of higher interrupting rating 


| 


to the fuse is a spring-loaded plunger that is 


ingers Rand Photo 


Approximately 80 % of 
Circuit Breaker Interrupting Rating 


Current ———— 


CHARACTERISTIC curve for protection shows that current- 
limiting fuse blows at 80°% of breaker interrupting rating 


actuated when the fuse blows. This automatically opens 
the circuit breaker through a mechanical linkage, thus 
preventing a single-phase condition. The plunger will also 
indicate in which phase, or phases, the fuse has blown. 

The new breaker design also has the conventional thermal 
time-delay and instantaneous over-current trip devices 
Operation of either will also automatically open all phases 
of the breaker. 

A characteristic curve for the breaker is illustrated. 
In the case of small overloads the thermal element must 
cool before the breaker can be reclosed. If the fault is 
a major overload, the breaker will be opened by the instant- 
aneous trip device and can be immediately reclosed. When 
a heavy fault occurs, the circuit breaker cannot be reset 


until the fuse or fuses have been replaced. 


Impact Tools Speed 
Generator Maintenance 


Air-powered wrenches speed up tearing down and as- 
sembling of air receivers, pulverizers, turbines, generators, 
and other equipment at Metropolitan Edison Co plants. 
Through use of the tools, outage time during opening, 
inspection, and cleaning has been reduced as much as 
50% on some pieces of equipment. On specific operations, 
such as nut running, air-powered wrenches have reduced 
working time as much as 90%. Because of the absence 
of torque reaction workmen experience less fatigue. 

(Continued on page 141) 


August 22, 1955 @ ELECTRICAL WORLD 





How Lightning-Immunity 
Was Engineered Into 
O-B Pintype Insulators 


Today’s dense network of rural and primary distribution lines, 
using pintype insulators, naturally results in almost universal 
lightning exposure, due to the general absence of efficient 
ground wire protection on such lines. The smallest insulator 
leads the most hazardous life. 

Something important has happened to this insulator in re- 
cent years. To bring the story to life, we present the facts in 
documented form with an un-retouched photograph and an 
oscillogram from the O-B High Voltage Laboratory. By meth- 
ods described later, it was determined that a wave-front of 2,000 
to 5,000 kv per microsecond simulates the damage produced by 
natural lightning. The O-B Number 38148 pintype in our pic- 
ture is receiving its fourteenth shot of impulse voltage, not with 
mere lightning intensity, but with a wave-front exceeding 14,000 
kv per microsecond, at which it flashed-over in 3/100 of a micro- 

second at 430 kv. The mere attainment of this 
14,000 -KV/MICROSECOND ultra-steep test wave plus the ability to read 
*—- WAVE FRONT and record it is a notable piece of laboratory 
technique. The ability to withstand repeated 
shots of such intensity accounts for the re- 
markable service records of O-B pintypes. 
True, it is possible for any pintype manu- 
facturer to engage an independent laboratory 
to run such a test, providing the special test 
equipment and ultra-steep-wave experience 
could be located. This could guide technical 
development directed toward lightning-im- 
munity. But how could later checks be made? 
Sampling production once doesn’t imply per- 
fection ever afterwards and no lesser routine 
oa, a oe test can be correlated with steep-wave impulse 
M/ICROSECONDS performance. This is an example of what the 
O-B laboratory means to the O-B user -- the 
ability to check and re-check; and the equip- 
20-MEGACYCLE TIMING WAVE ment and knowledge to do it, not only prop- 
a erly but authoritatively. This may best be 
borne out by quoting from AIEE Paper 53-257, 
“Puncture Tests on Porcelain Distribution In- 
V sulators Using Steep-Front Voltage Surges” 
. by Park and Cones of National Bureau of 
Standards, where in the closing paragraph it 
Typical ridge-pin construction using O-B reads: “Acknowledgement is also made of the 
Number 38148 pintype insulator, withstanding pioneer work done in this field by the Ohio 
its 14th shot of what may be one of the steep- Brass Company.” 
est test impulse waves ever produced -- a front 
exceeding 14,000 kv per microsecond! Labora- Onto Brass Company, MAnsrietp, Onto 
tory data on this discharge is presented in the ln Canada—Canadian Ohio Brass Co., Lt'd., Niagara Falls, Ont. 
accompanying oscillogram of the test. Excel. 
lent evidence exists to back the statement that 
this phenomenally-steep man-made wave front 
exceeds, by approximately three times, the rate 
of voltage rise typical of natural lightning. 


430-KV CREST 


— 


TECHNICAL ‘ 
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Contributing To Your Sound Sleep 


Every O-B pintype design from the smallest dis- 
tribution size to the largest transmission unit, has 
been subject to steep-wave test investigation, fol- 
lowed by periodic laboratory confirmation. Years 
ago, this resulted in re-design of several units to 
attain a high uniform level of lightning-immunity. 

Multiple shots are applied to generous-sized 
groups of specimens picked at random from cur- 
rent manufacture. Field experience and observed 
lightning attack indicate the possibility of more 
than one discharge occurring over an insulator 
during its normal life. In a 30-storm-day territory 
(typical of large sections of the U.S.) a power line 
may be expected to receive one lightning shot per 


eeeeae Abo ut aa 12847. Flashover, 350 kv at 0.02 microsecond. 
The Photographs 


All pictures on these pages were made in suc- 
cession during a routine ultra-steep-wave de- 
sign test. Preceding statements concerning 
the 14,000-kv per microsecond rate of voltage- 
rise apply to the second picture in the series 
(Number 38148). This insulator was singled- 
out because it is a very popular unit whose 
usual 13-kv application subjects it to severe 
lightning exposure. 

Flashover voltage and time to flash are in- 
dicated below each specimen. The correspond- 
ing rates of voltage-rise generously exceed the 
5,000-kv per microsecond expected from nat- Number 38148. Flashover, 430 kv at 0.03 microsecond. 
ural lightning. 

In every case, the pictures are single ex- 
posures. The split-arc flashover recorded on 
some specimens is entirely typical of the test. 


Number 38151. Flashover, 480 kv at 0.04 microsecond. 





On A Stormy Night 


year, per mile. Assuming 18 structures per mile of 
distribution construction, it will be seen that mul- 
tiple discharges over some insulators are a reason- 
able expectancy considering a line life of 30 years. 
For this reason we apply repeated shots in testing. 

Even at 14,000 kv per microsecond -- possibly 
three times the voltage rise of natural lightning -- 
O-B pintypes show considerable resistance to de- 
struction, with the only evidence of damage being 
scars over the face of the glaze, caused by the 
rapid release of such tremendous energy. At the 
customary test wave of 7,000 kv per microsecond 
(50 per cent above observed natural lightning) 
failure rates are negligible. 


Number 38222. Flashover, 540 kv at 0.06 microsecond. 


Number 38223. Flashover, 590 kv at 0.07 microsecond. 


How does this laboratory experience tally with 
field results? With modern O-B pintype insula- 
tors, lightning-puncture which was once a major 
service hazard has now practically reached the 
“infinity point” of infrequency. This valuable 
property is not common. It is the result of three 
things: first, the conviction that pintype insula- 
tors could be made immune to lightning; second, 
the willingness of research engineers with the 
“blessing” of Management, to pursue such an in- 
volved problem; third, the possession of a labora- 
tory and, more important, of a grade of men in that 
laboratory capable of doing pioneering work in 
advanced steep-wave phenomena. 

This is how O-B Technical Competence has 
made its contribution to your sound sleep on a 
stormy night. 


- 


Number 38255. Flashover, 650 kv at 0.08 microsecond. 


Number 38270. Flashover, 800 kv ot 0.10 microsecond. 


How did we put a yardstick on natural lightning? 
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Here was the question: Before conducting labora- 
tory research on pintype insulators vs. lightning 
lischarges, some evaluation of these natural dis- 
char es wa 1ece sary. 

Since this research project goes back many years, 
it preceded present available knowledge of light- 
ning characteristics. Such data is now being col- 
lected, little-by-] e, by various excellent techni- 
cal organizations. Unfortunately this does not even 
yet embrace rates of voltage-rise. However, when 
the word “pioneering” was attached to O-B’s work, 
the expression was especially apt as we were re- 
quired to evaluate lightning wave-fronts at a time 
when little informat 1 was available. After that 
came the problem of reproducing them 

There were the field many pintype insulator 
desig some vulnerable to lightning and some 
highly in 1e. Quantities of these, in undamaged 
for were br back into the laboratory. Ad- 
ditional new ¢ ivalents were drawn from stock. 
Pertorman records of these insulators were well- 
é h know that a ger ous sample would 
provide a reasonably good laboratory standard. By 
painstaking and lengthy testing of these specimens, 
a wave-front was finally established that would 
duplicate average failure records in the field. Those 
that would fail in service would show a similar fail- 





aa 
niigaiaivg the heart of every 


Impulse generator in the O-B 
High-Voltage Laboratory used to 
conduct lightning investigations, 
and to make routine periodic 
checks on pintype insulator pro- 
duction. Portion of the generator 
in use has a capability of 2,000, 
000 volts. For conventional test- 
ing with a wave of 144x40 micro- 
seconds, a section may be added 
containingadditional banks of con- 
densers, and raising the genera- 
tor’s voltage to 3,000,000. Mere 
voltage, however, is not the criter- 
ion of steep-wave test apparatus 
so much as extreme rates of volt- 
age-rise combined with elaborate 
control and recording equipment. 





Number 38148 pintype after receiv: 
ing three shots at a voltage-rise of 14, 
000 kv per microsecond and flashing- 
over at 430 kv. While the glaze has 
been scarred, as shows in the picture, 
the unit is still perfectly sound after 
sustaining a voltage-rise approximate- 
ly three times that of natural lightning. 





How We Put A Yardstick On Lightning 


ure rate in the laboratory. Those that would with- 
stand natural lightning withstood our test dis- 
charge level 

Intensity was then increased until units which 
showed no service failures began failing under test. 
It could be hypotheticated that we had exceeded 
the wave-front of natural lightning at this stage. 

In this way we “bracketed” lightning with a set 
of known laboratory values. We had measured the 
voltage rise of lightning, if not with pin-point ac- 
curacy, at least in a highly practical sense. It was 
found that a rise of 2,000 to 5,000 kv per microsec- 
ond produced an average of failures corresponding 
to field experience. We raised this, arbitrarily, to 
7,000 kv in our design research, thus inserting a 
conservative 50 per cent factor of safety. 

Subsequent field experience covering many years 
and millions of insulator units has soundly con- 
firmed our laboratory findings. Modern O-B pin- 
type insulators can be relied upon to survive light- 
ning attack with a good reserve. 

Bear in mind, no other insulator has had the long- 
time benefit of the vast private laboratory facilities 
available to O-B, both in the design stage as well 
as in the all-important follow-up. Great extra value 
has been put into O-B pintypes by Technical Com- 
petence, the heart of every O-B insulator. 
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impact Tools 
(Continued from page 136) 


Preventive maintenance at Titus Sta- 
tion calls for inspection and cleaning 
of air receiver tanks at least twice a 
year. Using a close-quarter power tool 
one man in an hour can remove and 
replace the manhole cover of each 
tank, normally held down by 20 
1%-in. studs. Without the air tool, 
two men would take four hours. Thus 
the tool saves 7 man hours, or 87‘ 
of the time on this job. 

There are 12 pulverizers in the Titus 
Plant, each with a mill exhauster to be 
inspected three times a year. To do 
this, a small air tool is used to remove 
the bolts holding down the casing 
cover and to run them down again 
when the cover is replaced. Time 
studies show that the tool saves two 
hours on the complete cycle of setting 
up, opening, and closing the mill, and 
putting the tool away. Only one man 
is needed when the air tool is used. 

Titus plant turbines are scheduled 
to be taken apart every three years for 
inspection Maintenance men use 
power tools for removing the 120 1-in. 
and 1'%-in. bolts holding the shell on 
the low pressure end of the turbine 
Larger bolts of a 1,000F temperature 
alloy are loosened and tightened man- 
ually by the elongation method 

As overhauling a generator takes 
weeks, time-saving methods are sought 
wherever practicable. At Eyler station, 
two men using a power tool take off 
the 120 2'4-in. bolts holding the cover 
on a 35,000-kw turbine in six to seven 
hours. The engineer in charge has 
estimated that the same operation with 
a sledge hammer and wrench would 


take at least 12 hours 


DISTRIBUTION—Construction 


Armor Tape Machines 
Speed Winding of Coils 


R. L. WARE, System Supt. of Distribution, 
Virginia Electric & Power Co, Rich- 
mond, Va 


Two machines for winding small 
rolls of aluminum armor tape have 
been developed by Virginia Electric 
& Power Co. Use of the machines 
reduces the time required to make a 
coil, which was previously done com- 
pletely by hand 


One machine consists of a short 
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EXTRA CONSTRUCTION SAVINGS 
AND LONGER CONDUCTOR LIFE 
with 
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Select the proper rod size and number of rods in a set for size 
of conductor te be armored 





With a rotary wiping motion of the 
hands install these rods for a dis 
tance of about 2 pitches each side 
of center 


Hold one or two rods with centers 
close to conductor at the support 
point and rotate rods, keepi ing n 
gers held close to installed portion 
About one pitch away—not fur her) 








Ww > 











ss 
f 
In like manner instal] successively 7 When all rods are installed for the 
the remaining number of rods for in 11 distance, rotate entire group 
the “set | we tery wrist action and con- 
tinue until the ends snap into place 





The final instaliction of Superformed Armor Reds will appeer 


smooth an nil T no ps mpe are ever needed) 


Fine FANNER Superformed ARMOR RODS are applied easily and 
quickly ... provide positive, lasting protection for overhead con- 
ductors. These precision-formed, rugged wires of special spring type 
metals, when applied as shown in the illustrations, minimize chances 
of rod distortion, assure proper rod distribution around conductor, 
and eliminate crowding of last rod in set. An enlarged reprint of 
these 6 steps to real construction savings is available to you for the 
asking. Ask our agents or write for copy now! 







Licensed for use under Patent No. 2.275.019 





THE FANNER MANUFACTURING CO. 


Brookside Pork + Established 1094 + Clevelend 9, Obie 
AGENTS IM PRINCIPAL CITIES 
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R T & E ELIMINATES ARRESTER 
TROUBLE ONCE AND FOR ALL... 


BECAUSE RT&E’s ARRESTER 
miaolete tof e x 
ept ‘ } nt } aT 3e 
Ck TS ARE IMPOSSIBLE 
E ER & RRESTER 
¢ re Keé ear ar na 
ential l« K N f 
ELIMINATEL 
BF ke RRESTER 
err re etely 
sted from the f K 7 
ANNOT BE PRESENT 
4 
Plus 
a 


WIGH SURGE STRENGTH 


COMPLETELY WEATHERPROOF 


LONG SERVICE LIFE 
> YEAR GUARANTEE 


Trouble-free 
Liahtni 


Choose 


Get 
Maximum 
When 
Lightning Arre 


You 


sfers 


service 


RT 


Arrester Bullet 


plus 


ng Protection 


& E 


oVUUtl 


ets | 












ADJUSTABLE 
EXTERNAL 
ISOLATING 

7 AP 


—_—_ 


LONG 

CREEPAGE 
PORCELAIN 
JACKET 


DOUBLE 

VINYL 
NSULATING 

SLEEVE 


IPPER 
ELECTRODE 


STEEL 
REINFORCING 
SLEEVE 


DOUBLE 
SPIRAL 
FIBRE ARC 
SWITCHING 
LUG 


HORN 
FIBRE 


ELECTRODE 
& MOUNTING 
BOLT 


EXPULS 
CHAMBER 
VENT 


WISCONSIN 





TWO MACHINES wind up armor tape 


piece of 2 x 4-in. wood with two pieces 
of % x 2-in. wood fastened to its 
sides to form a yoke. Holes in both 
legs of the yoke support a spindle 
which is slotted on one end to take 
the tape. Attached to the other end 
of the spindle is a crank handle. 

A piece of fiber separated from one 
leg of the yoke by a spacer provides 
a guide for winding the coil. H. W. 
Ruffner, of the company’s Potomac 
District, made the device. 

The other winding machine, devised 
by W. J. Cash, consists of a secondary 
bracket clevis. The spindle is a forked 
hardwood limb or twig with one 
branch of the fork cut off so the other 
branch forms a crude crank handle 
The other end of the spindle is slotted 


DISTRIBUTION—Construction 


New Ground-Rod Driver 
Prevents Injuries 


PAUL GOOD, Southern California Edison 

Co, San Fernando, Calif 

A ground rod driver that stays on 
the rod the downward thrust is 
making driving of rods safer for 
Southern California Edison Co ground- 
men. An improvement over the device 
formerly used, the driver cannot come 
off the ground rod on the downward 
thrust. Injury to hands or feet is thus 
prevented 

The new driver has a length of 
%4-in. seamless tubing with a flange 
at one end. This fits into a piece of 
pipe weighted at one end 
the other end of the 1%-in 
(Continued on page 144) 
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G.E. selects Enjay Butyl for versatile 
indoor-outdoor transformer casing 


The use of Enjay Butyl in General Electric’s molded transformer housing 
solved three particular problems—insulation, support, casing. G.E.’s engi- 
neers found that Enjay Buty! has low moisture absorption, fine resistance 
to corona and sunlight, and excellent adhesion to copper. In addition, 
it has a low power factor and good resistance to impact damage. 


In electrical manufacturing and design, Enjay Butyl offers three out- 
standing features: excellent electrical properties, low cost, and immediate 
availability. 

Enjay Butyl may well cut costs and increase the performance of your 
product. Get the facts on this extremely versatile, low-cost rubber. Com- 
plete laboratory facilities and technical assistance are at your service. 
Contact the Enjay Company today. 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 
District Office: 11 South Portage Path, Akron 3, Ohio. 


BUTYL 


Enjay Butyl is the super durable rubber 
with outstanding resistance to aging + 
abrasion + tear + chipping + cracking - 
ozone and corona « amiaate * gases - 
heat + cold + sunlight « moisture 


35 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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Keep customers happy 
when power s off! 


/ 
/ 


/ 


\ 
\ 


‘ 


= \ 
Tow it as fast \ 


\ 
/ as a car can travel... \ 
‘ \ 
; anywhere atractor | 
i 
/ 


can go! 


with this NEW mobile 5 or 10KW 


Cen coe errno 


ONAN Electric Plant! 


Servicing sometimes requires that highline power be temporarily 
interrupted. Or storms, floods or fires may cut power to a farm, 
home, Sosaliain or industry and cause serious losses. 

The Onan trailer-mounted ““CW”’ electric plant is made to 
order for situations like these. It can be rushed to the spot, 
hooked up, and within a very short time your customer is 
operating normally. 

Onan “CW” Electric Plants are unusually compact, quiet- 
running and economical to operate; weigh only half as much 
as water-cooled plants of the same capacity. Powered by Onan 
two-cylinder, suction-air-cooled gasoline engines built with 
massive, long-wearing parts for continuous, heavy-duty service. 
Fully protected by heavy-gauge steel housing; stays on the job 
in any weather. 


Wide range of accessories make the “CW” more versatile 


You con equip your “CW”™ Electric Plants for any type of portable service. Accessories 
include skid, battery rack, 9-gallon fuel tonk, weather-proof housing, two-wheel trailer, or 
4-wheel rubber-tired dolly. Keep one or more of these portable, high-capacity units on hand 
for emergency or cvailiary vsel 


Onon builds electric plants fer every need—500 to 50,000 watts 


Write for folder 44-362 


D.W.ONAN & SONS INC. 


2845 University Ave. S.E. © Minneapolis 14, Minnesota 


| Ground-Rod Driver 


(Continued from page 142) 


TRAVEL OF DRIVER is guided by 
flanged tube that rests on the rod 


pipe is a spring-loaded button extend- 
ing into the pipe. The flange and the 
button keep the tubing and pipe from 
coming apart. 

In the driving operation, the tub- 
ing is placed over the ground rod. 
When the pipe is raised, the tubing 
stays around the ground rod. On the 
downward thrust, the pipe follows the 
tubing and drives the rod. 


SUBSTATION—Maintenance 


Tapped Collars Protect 
Threads on Bushing Studs 


JAMES H. CRAVENS, Substation Dept, 
Indiana & Michigan Electric Co, Marion, 
Ind. 


. Tapped collars or sleeves are being 
used to protect copper and aluminum 
threads on OCB bushing studs during 
handling. Use of the protectors 
eliminates the need for additiona) 
tap-and-die sets for crews and saves 
time in maintenance work. 

Some protectors are made from 
tapped heavy-aluminum tubing; others 
consist of conduit collars with a nut 
brazed on one end to prevent screwing 
the protector too far down and to aid 
removal. Twelve such 
sufficient for Marion-Muncie Div. 


sleeves are 
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iT’s TRIANGLE 
For Rugged, High Quality Power Cables— 


the complete construction of 
FIBROUS TAPE 
TAPE AND BRAID {Breid Optional) 
L?.CEA. Standards. RUBBER 
Usted by Undarerlien Labors os BRAID | B ty 


TINNED COPPER CONDUCTOR 


FIBROUS TAPE 
LEAD COVERED [Braid Optional) 


{ RUBBER 
ATH IN TION 
; SHE SULA 
», TINNED COPPER CONDUCTOR 
(Solid or Stranded) 


NEOPRENE COPPER 
JACKET CONDUCTOR 
| TAPE (Solid or roy 


+ 


OZONE RESISTANT 


(Meets 1.°.C. B.A. Standards. 
Underwriters’ Laboretories, Inc.) 


TINNED .t Bs 
COPPER SHIEL 


TRIOZONE INSULATION 


‘Then SEMI-CONDUCTING TAPE 
resistant to oll, heat, sunlight, and 


OTHER POWER produced at Triangle include — Control Cable — 
v.c. Armor Cable — Parkway Cable — Varnished Cambric — 
and many others. 


TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, N. J. 
Manvtocturers of Arteries for Electricity, Liquids and Gases 
WIRE + CABLE - CONDUIT + PLASTIC PIPE - BRASS AND COPPER TUBE 


ELECTRICAL WORLD © August 22, 1955 145 





INDUSTRIAL APPLICATIONS 


Twin Ovens Boost Output 
Of Baked Parts 600% 


These specially designed ovens 
were justified economically because 
of their critical roles in production. 
Breakdowns will tie up plant's entire 
output. But neon lights in control 
switches pinpoint trouble in seconds 
thus promoting swift correction 


A. L. CARROLL, Manager, Technical Serv- 
ices, Con Edison, Mount Vernon, N. Y. 


Iwo electric ovens freckled with in- 
dicating neon lights on the control 
panels have stopped production shut- 
downs, have increased output of high- 
o, have re- 
and have won the 


quality loudspeakers 600 
duced labor costs 
sdmiration of management 

For years an old paint-baking oven 
had been a botileneck in the rapidly 
expanding plant of University Loud- 
White N. Y 


did the loudspeaker parts 


peakers, Inc, Plains, 


Not only 
disappear into the kiln for long periods, 

it often emerged with inferior fin- 
ishes 

Furthermore, the old oven created a 
production bottleneck when it broke 
And often it had to be cooled 
men 
could begin making repairs, usually 


down 


for hours before maintenance 


f 


Of a major nature 


Ovens Outstrip Painters 


for Plant 
Engineer Harry Weissman of Univer- 
sity Loudspeakers and Russell T. Mal- 


But this is history now, 


linson of New England Oven & Fur- 


nace Co, Orange, Conn., jointly de- 
veloped twin ovens that bake enamel 
so fast that the paint sprayers cannot 
produce enough to keep them loaded 
reversing the previous condition. 
Keenly aware of the oven’s critical 
Weissman insisted that the new 
instrumented that 
any employee could find the trouble 
This ultimately 
was achieved through a battery of con- 
trols fitted with neon lights that signal 


the trouble when something goes 


roie 


ovens be so well 


in a matter of seconds 
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wrong anywhere—including the oven’s 
power supply. 

An indicating pilot light is wired 
into each phase of the main line and 
in each control circuit. All relays 
mounted on the control board also 
have pilot lights. The door switches, 
the air-flow switch, the temperature 
limiting controls also are pilot-lit to 
show if they are open or closed. 


INDUSTRIAL—Design 


CHARGING OVEN with freshly painted 
parts is made safer by door interlocks 


Both ovens are controlled by sepa- 
externally operated 
switches. These main switches are sup- 
plied with power by a 208-v, 3-phase 
line. This line from the plant’s main 
distribution board to the oven is also 
pilot-indicated. 

The most serious breakdown in 22 
yr of operation occurred when a 

(Continued on page 150) 


rate, safety 


a 


CONTROL PANEL for both ovens is shown here. White specks are neon lights that 
glow to indicate the oven’s ‘‘health.”” Note that main feeder has indicators too 
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Purified Porcelain 


Transmission Pintypes 


VICTOR Transmission Pintypes are America’s 
finest because VICTOR “Know-How” has 
endowed them with extra long life under even 
the most severe conditions of service. 

Made of VICTOR Purified Porcelain—they are 
the finest insulators skilled craftsmen and 
modern research can produce. Victor 
Transmission Pintypes are designed with thick, 
rugged, rounded corrugations for maximum 
strength and resistance to impact. They have 
large radius top and side-wire grooves to 
permit use of new larger conductors, and smooth 
hard glaze that protects against weathering 
and contamination. Each is thoroughly 
inspected at every stage of manufacture. 

You just can’t buy a better insulator! 


FROM 
yICTOR 


FEATURES 


UNEQUALLED STRENGTH, thonks to Purified 
Porcelain—finest insulator porcelain ever 
model 

CUSHION-COATEL JOINTS—specicl coct 
ing ct joining surfoces absorbs thermal voria 
tions ond mechanical shock 

THICK, RUGGED CROSS-SECTION plus 
rounded edges give maximum strength, pro 
fection against impoct, cut replocement costs 
LARGER RADIUS TOP AND SIDE Wirt 
GROOVES permit the use of new, lorger con 
ductors. 


SCIENTIFICALLY COMPOUNDED GLAZE 
Gives maximum strength and a smooth, self- 
deoning surface. 

CONTROLLED TESTING AND PROCESSING 
OF CEMENT ossure highest bond strength 
ot assembly joints. 


SPECIFY 


VICTOR NO. 245 
TRANSMISSION 
PINTY PE 
(Radio-Freed or Plain) 


SPECIFICATIONS 


60 cycle dry fasthower.......125 KV 
60 cycle wet flashover 

Positive impulse flashover*.... 
Negative impulse Rashover®... 

Ory arcing distance... 

leckoge distance... 

Pinhole diameter. 

Rec. pin height. . . 

Cantilever strength . «+ «+3000 ibs 
RNI (pion) . -- 16,000 microvolts 
RNI (radio-freed) .- 200 microvolts 
1000 KC of applied 


*Crest KV. 14 « 40 microsecond weve 
Critical Valve. 


For the full facts on Victor “Know-How,” 
write for “The Story of Victor and Purl- 
fied Porcelain.” For engineering dota 
on Victor insuictors, write for Bulletin 
No, 4, 
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For decades, a veritable army of men moved across China searching for oil . . . oil for 
the lamps of China... oil that would burn bright, providing light for progress. But 
this oil was only partially refined. Such oil, if used in transformers supplying 

your electricity, would literally put out the lights in your home... because transformer 


oil must be free of moisture and impurities, it must resist sludging, have great 


dielectric strength, and it must be an excellent heat transfer agent . . . to 


protect you against transformer failure. 


That’s why Moloney has maintained a chemical laboratory for over 25 years to check 
and recheck all the oil used in Moloney Transformers to insure that Moloney 
transformer oil meets the rigid standards set by Moloney’s engineers 


to protect your utility system. 


DIELECTRIC : 
STRENGTH SPECIFY 


MOLONEY... 
ACID 
Sr ti) FOR 
aa Teed 
AT ITS BEST 


$T. LOUIS 20, MO. AND TORONTO, ONT 


‘7 
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Twin Ovens Boost Output 600% 


(Continued from page 146) 


400-amp fuse biew, which was due to 
a fault in the fuse. The neon light dis- 
closed the source of trouble, and the 
fuse was changed. Downtime: 10 min. 

The company reports substantial 
manpower savings, a higher produc- 
tion efficiency, more precise quality 
control, and complete elimination of 
breakdowns since installing these 
ovens 


Management Delighted 


The custom units were, of course, 
not inexpensive. But management is 
delighted with their performance, and 
feels that the results justify the ex- 
pense. Here’s why: The old oven re- 
quired % to 1% hr to bake heavy 
material. The new do the job in 10 to 
15 min. The old unit took % to % 
hr to bake light material; the new, 8 
to 10 min. The old oven could handle 
only four truckloads of parts; the new, 
six trucks. The new oven occupies 
about 10% more space than the old. 
This roughly translates into a produc- 
tion increase of 600%. 

Formerly a workman had to get to 
the plant two hours early to start up 
ind preheat the oven before the fac- 
tory force arrived. But the new ovens, 
governed by time clocks, switch them- 

lves on and off automatically 


Excellent Paint Finishes 


Erratic finishes obtained with the 
old oven were traced to uneven heat- 
ing. This is corrected in the new 
ovens by four fans which circulate 
air through the baking chambers. 
Now there is a maximum 5-deg dif- 
ferential between the hottest and cool- 
est spots in the ovens. 


Designed for Maintenance 


Each oven is independent. Each 
has its own set of heating elements, 
fans, dampers, and controls. The 
large oven has 69 kw in heating ele- 
ments installed on its side. The heat- 
ers are divided into three banks: One 
with 33 kw capacity, and two with 18 
kw capacity each. The design permits 
quick, easy access to the heating ele- 
ments when an inside panel is re- 
moved. Operating temperatures range 
from 100F to 400F, with the average 
running about 350! 

Heaters on the big oven are on the 
inlet side of two circulating fans 
Mounted on the sidewall near the 
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oven’s top, each fan is driven by a 
%4-hp motor. Both fans circulate a 
total of 5,800 cu ft of air each minute. 
A 1-hp exhaust blower provides con- 
tinuous venting from a duct having 
an opening 6 in. from the oven floor 
where the concentration of paint 
fumes is greatest. 

The smaller oven is almost identical 
in design. It has 48 kw of heating, 
split between two 24-kw circuits. It 
has the same temperature range, and 
its circulating fans have a combined 
capacity of 4,000 cfm, and are driven 
by “-hp motors. 


Automatic Startup 


Oven startup follows this sequence: 

The main switch is closed, and 
temperature controls are set. 

The selector switch is set for man- 
ual or time-clock operation. 

When the oven switches on, the ex- 
haust fan starts first. It purges the 
oven of noxious or explosive fumes, 
and insures positive venting. 

Before the heat circulating fan 
begins spinning, two sets of doors on 
each oven must be closed and the 
exhaust fan must be sucking air from 
the baking chamber. This operation 
is controlled by an air-flow switch 
situated in the exhaust duct. 

After the fans have reached speed, 
the three banks of heaters are auto- 
matically energized (two in the case 
of the small oven). 

Recording indicators on each unit 
begin writing a history of temperature 
maintained inside, and the length of 
each heating or baking cycle. Tem- 
perature limiting controls shut down 
the heating banks and circulating fans 
if the temperature exceeds 650F, but 
the exhaust fans continue purging the 
chambers of hazardous volatile vapors. 
If the air flow in the exhaust ever 
drops below a safety point, the heat- 
ing banks and circulating fans auto- 
matically shut off. 

During the normal day’s operation, 
when attendants open the oven doors 
to remove a complete batch of parts 
and recharge it with a new batch, the 
door-interlocking switches automati- 
cally “cut out” and “cut in” the cir- 
culating fans and heaters. This, of 
course, is a safety measure that guards 
employees. If for any reason the cir- 
culating fans become inoperative, the 
heating banks automatically shut off. 


INDUSTRIAL BRIEFS 


Producing brass nuts from brass pow- 
der is done at Great Lakes Screw 
Corp, Riverdale, Ill, with a high-speed 
electric process. Nut blanks are molded 
cold and then sintered in a full-muffle 
atmosphere furnace at 1,650F. After 
blanks have been fabricated, they are 
cut-threaded in automatic tapping ma- 
chines. The existing sintering installa- 
tion consists of a 12-kw furnace and a 
20-kw ammonia dissociator which ap- 
plies the reducing atmosphere needed 
to keep the work clean and uncontami- 
nated throughout the sintering cycle. 
More electric equipment may be added 
in the near future because it permits 
excellent temperature control required 
by this technique. D. M. Kaufman, 
Power Engineer, Public Service Co 
Div, Commonwealth Edison Co, Har- 
vey, Ill. 


Bottling fig and prune juice has been 
expedited by six 800-w radiant heaters 
installed around a bottling machine 
used by Henrietta Rancho Products 
Co of Fresno, Calif. When live steam 
was formerly used to heat the bottles 
to 110F before the juice was poured 
in, the bottles often broke. Further- 
more condensing steam made the work 
area unpleasantly wet. The new elec- 
tric heaters also hold the bottles at 
100F until they reach the capping 
machine. J. E. Hammond, Commer- 
cial and Industrial Supervisor, Pacific 
Gas and Electric Co, Fresno, Calif. 


Coating paper stock with paraffin has 
been improved by a preheater installed 
on the coating machine at Paper Prod- 
ucts Co, Inc, Cincinnati, Ohio. De- 
signed to reduce temperature varia- 
tions of the liquid coatings before they 
are smoothed on the paper, the pre- 
heater has improved the coating uni- 
formity and its adherence. The electric 
unit consists of a 4 kw thermostatically 
controlled sheathed heater immersed 
in an insulated tank which holds the 
coating liquid. A connection to the 
machine reservoir permits the addi- 
tion of hot coating liquid whenever 
needed. Formerly when additional 
amounts of cold coating material were 
added directly to the machine reser- 
voir, the temperature drop caused re- 
jects until the reservoir regained its 
proper temperature. Thomas V. Mor- 
row, Power Engineer, Cincinnati Gas 
& Electric Co, Cincinnati, Ohio. 
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CHANCE 
CROSS-PLATE ANCHORS / 


This sure beatles 
dkeadimean tor holly 


Give the Guy @ CHANCE 


When you're guying “big stuff,” like transmission lines, 


you want an anchor that will hold the load for the life 
of the line. Not only will a CHANCE Cross-Plate Anchor 
stay put under really heavy loads, it will enable your 


company to cut installation costs in half. 


In a typical test conducted under laboratory conditions, 
a CHANCE Cross-Plate Anchor held a load of 70,000 
pounds with only a slight distortion, while the maximum 
load reached before a creosoted log began to split was 
only 20,000 pounds. 


With the CHANCE Cross-Plate Anchor, whether you 
bore vertically or diagonally —only one hole is necessary 

and all the boring can be done by machine. Log dead- 
men require a trench—and digging a trench takes hours 
of manpower. You also save truck and storage space. Nut retainer prevents the 
One man can handle two Cross-Plates, but it takes two anchor from riding up the 
to handle a deadman . .. so save your company time, labor — as it is placed in the 
and dollars. Use CHANCE Cross-Plate Anchors on your ; 


‘big stuff.” 


CHANCE Cross-Plates are avail- 

o »B- CHANCE co- able in a range of sizes from 150 

to 400 square inches. There is a 

CHANCE Anchor Distributor 

CENTRALIA, MISSOURI near - who can probably fil 
€ ro < Cc t 

SAN FRANCISCO, CALIFORNIA ee ee 


SPECIFY CHANCE FOR 
SERVICE! 


CAS4.15 
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COMPACT NETWORK 





NIAGARA MOHAWK POWER COMPANY 
solved a space problem with these Allis- 
Chalmers network transformers. Increasing 
loads in concentrated areas in Buffalo, N. Y., 
called for transformers rated higher than those 
for which the vaults had originally been built. 
Considerable changes in the vault sizes might 
have been required. But the compact design 
of these Allis-Chalmers network units made 
it possible to fit 750-kva network transformers 
in vaults that were originally designed for 
500-kva transformers. 


Fast Delivery 


In addition to saving vault reconstruction 
costs, Allis-Chalmers methods helped handle 
an unexpected load growth emergency. These 






Compact, low-loss design. 
Thermal capacities are high for 
contingency lood conditions 
Sturdy, time-proven core and 


coil construction meets repeated removed unless it is in positive top posi- — 
short-circuit stresses of network tion. Cover location of handle entrance — 


ALLIS-CHALMERS 











Save Cost of Vault 


units were originally scheduled for delivery in 
April, 1954. They were actually shipped five 
months ahead of schedule, thus facilitating 
system improvements. 


12 Million KVA in Operation 


Excellent design, compactness, and good serv- 
ice explain why over 1% million kva of Allis- 
Chalmers network transformers are on the 
job in utilities throughout the country. Utility 
experience with these units has proved their 
economy for installation and operation. Before 
you consider your next network installation, 
it will pay to get complete facts about Allis- 
Chalmers network transformers. Call your 
nearby A-C district office, or write Allis- 


Chalmers, Milwaukee 1, Wisconsin. ass 


DESIGN AND CONSTRUCTION FEATURES 
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MOVING NETWORK TRANSFORMERS TO VAULT 
in downtown Buffalo (right). Photo below shows how 750- 
kva network transformer fits into 500-kva vault, saving 
utility cost of reconstruction to meet increased downtown 
power needs. 
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SALES AND SERVICE 
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Specialty salesman (left) goes directly to door of prospect. He is the secret to... 


How Kansas City Jacked Up Its Wiring Sales 


SALES 
Residential 


tries! 
Kansas 
Electric As 


time 


I wenty-five sales out of 26 
That is what happened in 
when the 
hired a fu 


salesman to help jack up a 


City last spring 
sociation speciaity 
sagging 
modernizatic 


Since 


good that two more 


wiring program 

been so 

have been 
been di- 

responsible for 80 of the 

As of 

installations valued at $68,800.82 had 


then business has 
men 


hired. Together they have 


rectly 


wiring jobs sold June 17, 238 


been contracted with the salesmen 


accountable for 190 of them valued at 
$58,520.82 

Iwo factors appear to be the key to 
this success 

1. The specialty salesmen have had 


wiring layout and estimating exper- 


rence and are well qualified to make 


estimates they can sell and the con- 


154 


Phones ring 24 hr a day and three full-time men are kept hopping 


in a wiring modernization program that was once nearly given up 


tractors can meet. 


~ 


2. Contractors, without exception, 
have accepted the estimates made by 
the salesmen 

A flat 10% commission is charged 
on all jobs. Salesmen work chiefly on 
inquiries but make some cold calls. 
Percentage of sales on inquiries has 
been exceptionally high. 

These inquiries are stimulated prin- 
cipally by a continuous advertising and 
promotional campaign sponsored by 
the Electric Association. They come 
either by mail or by a telephone an- 
swering service used 24-hr a day. 

Besides selling, one man also acts 
as administrator. He makes appoint- 
and liaison with 
contractors and finance institutions. In- 
quiries are turned over to the admin- 


who them to a 


ments acts as 


istrator assigns 


salesman. The salesman then calls on 
the customer, goes over the wiring 
conditions, plans a modernization job 
and sells the job to the customer. 
Minimum standards set up for guid- 
ance of the salesmen include: 

@ Service of three No. 2 type RH 
or two No. 2 and one No. 4 in 1%-in. 
conduit; 

® Outside meter; 

@100-amp service entrance cabi- 
net; 

®@ Balancing of 
within service entrance cabinet; 

@ Two 20-amp circuits on separate 
breakers; 

@No. 12 wire in circuits for all 
other 115-v appliances with No. 12 
wire recommended for general light- 
ing circuits. 

(More S & S on page 156) 


existing circuits 
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AUTOMATIC 


electric blankets 


Join the Growing List of Utilities Who 
Find Century More Trouble-free...More Profitable! 


@ Because Century blankets are of carriage-trade quality, 
competitively priced 

@ Because “Century alone assures you trouble-free opera- 
tion backed by 100% replacement guarantee 


Because Century is a complete line . . . single and dual 
controls, single and double bed sizes, choice of 4 colors 
Because Century is fully guaranteed by Northern and 
carries the Good Housekeeping guarantee seal 


Because Century volume and prices assure you full 
profit F : 
For Full Information, Write Today! 


Northern Electric Company 
5224 N. Kedzie Ave., Chicago 25, Ill 
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Every Century Blanket is attractively Gift Packaged 
in a 5 color carton that also serves as an eye-catch 
ing counter display. Underwriters’ Laboratories Inc 
marker and Good Housekeeping seal are prominently 
displayed. Sell Century and get more than your 
share of this year's electric bed covering business 
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Transformer 
Loss 
Compensator 


BECAUSE it provides an accurate 
means of measuring the energy 
and demands of high-voltage serv- 
ices at the low-voltage side of the 
power transformers. 


2.3 kv seved about 
mpored with 34.5 kv metering; if 


This installetion at 
$2600 


soves about $5500 over metering of 69 kv. 


THE TESCO compensator odds to the registra- 
tion of the watthour meter an amount equal 
to the sum of the iron and copper losses of 
the transformer bank. lt moy be used with 
practically any type of wotthour meter and 

importontly no changes are mode 
in the meter itself, either structurally or in 
adjustments lt is produced in two and 
three element types for use with two-element 


or three-element meters on ony type circuit 


Some of the Users... 
Phila. Electric Co. Penna. Power & Light 
Co. Texas Power & Light Co. U. S$. Bureau 
of Recl. Public Service Co. of New Hamp- 
shire. Uteh Power & Light Co. Northern 
States Power Co. 


Get your book now 
FREE 


Detailed intormetion 
on operetion, instol- 
letion, epplications 
Write for Bulletin 
NO. 63-A. 


Eastern Speciatty Co. 


DELPHIA 40 


PHILA 


SALES—Rurol 


Mixer Saves $39 Every Day 


® Electric machine reduces labor and saves time 
® Enables feed to be stored efficiently 


GEORGE WILKINSON, Form Representa- 
tive, Washington Water Power Co, Spo- 
kane 


An electric feed mixer used by 
Wendell Mathison, Lewis- 
ton, Idaho, cuts his feed costs from 
$4 to 5% cents per ton. When feed- 
ing an average of 1,100 steers 10 tons 
of feed a day, the saving amounts to 
$39.45 daily. The mixer afso cuts 
time and reduces labor costs in com- 
parison with the former method of 
manual feed-mixing. 

The new electric unit mixes feed 
in quantities large enough to be stored 
efficiently. In some cases, low-cost 
grains can be used, especially where 
a roller mill or grinder also is em- 
ployed. These grains are purchased 
at harvest time from the field. At 
present, the mixed feed is sacked for 
Eventually the operation 
will be entirely bulk handling which, 
yield 


stockman 


storage 


by eliminating sacking, will 
even greater savings 


The mixer is powered by a 5-hp, 3- 


SALES Residential 


FEED COSTS dropped from $4 to 5'2¢ 
a ton because of this electric mixer 


phase motor. With average monthly 
electric consumption estimated at 591 
kwhr, monthly operating costs will 
be around $16.50. 


Opinion Mottled on Colored Appliances 


Consumers like them, survey shows, but many want two- 


toned jobs. 


What do dealers think of 
appliances? And more important, 
what does the consumer say? 

There's a sharp division of opinion 
between the man who sells and the 
one who buys according to two sur- 
veys reported by McCall’s magazine. 

Some 52.2% of those replying to 
the consumer survey favor color, but 
only 40.2% of saying they 
would buy tinted appliances want the 
appliance in Thirty 
seven per cent favor colored exteriors 
and white interiors, 23.8% want the 
appliance interior in color, the ex- 
white, and another 13.2% 
of those favoring color expressed the 
desire for color in trim only. 


colored 


those 


entire color. 


terior in 


August 22, 


Some ladies reserved right to change their minds 


Only 32.6% of the homemakers 
polled voted an outright “no” to color. 
Another 14.6% said “no”, but qualli- 
fied their answers, many of them say- 
ing they prefer white for the time 
being, but may change their minds in 
the future. Primary reasons for con- 
sumer opposition were personal pre- 
for white and belief that 
colored kitchen equipment will make 
decorating difficult. Only 3.5% of 
those voting against color expressed 
price as a reason. 

What colors do consumers prefer? 
A sold 82% of those who like color 
prefer pastel shades. Yellow is first 
choice, green second and white, blue, 

(Continued on page 165) 
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Product design ideas 


that help you reduce 


distribution investment 


I'm Hank Lokay. As an Electric Utility Distribution Engi 
neer for Westinghouse, | want to report to you our concern, 
from an equipment standpoint, with the problem created 
by steadily rising load demands on your distribution sys 
tems: how to he lp you provide the required capacities with 
the least investment 

On the next 7 pages, you will find some apparatus de 


velopments that promise substantial economies in strength 


tr 
I 
ening or expanding distribution systems 


you can 6 SURE... i¢ irs 


Westinghouse 





“Here's Ralph Marbury, Manager of Capaci- 
tor Engineering, to spell out the economics of 
Westinghouse capacitor designs. He's holding 
a CJ-4 voltage control, a type used to control 
the typical substation installation of open, stack- 
type capacitors shown below 











Capacitor design eliminates special 






engineering, speeds installation 


A proved and thoroughly effective means of keep- 
ing pace with growing distribution loads is the 
Westinghouse capacitor. There are two important 
reasons why. First, capacitors provide a net gain in 
work current load on existing lines with existing 
transformers throughout the system. In terms of 
equipment dollars invested, no alternative method 
is as economical. 

Second, Westinghouse makes it possible for you 
to buy capacitors in easier-to-order, more conven- 
ient-to-use packages. Individual job engineering, 
time-consuming construction, and assembly on site 
have been designed out. 

For example, for pole mounting On primary or sec 
ondary lines, Westinghouse furnishes capacitors in 
crossarm racks containing one to four units. Ca- 
pacitors, singly or in banks, can be mounted or re- 
moved quickly and easily to meet load needs. Con- 
verting banks from fixed to switched is a simple 
matter with the addition of a CSO switch to the 


assembly without disturbing the capacitor units. 








The zinc spray finish provides life- 
time protection to Westinghouse ca 
pacitors. With the “A to Z” test, your 
Westinghouse sales engineer can dem 
onstrate this to you conclusively 


by force applied at right angles to 
bushing center line 


you can 6 SURE...i¢ irs 


Westinghouse 


The Westinghouse Autotrol*, providing auto- 
matically switched capacitors at costs as low as $6.54 
per kvar, is designed as a complete package. Instal- 
lation requires only the connection of assemblies to 
control and power sources. 

As a means of supplying kilovars direct to high- 
voltage circuits at substations, large, open-type ca- 
pacitor banks are quite economical. Standardized 
stack units are easy to work with, and can be tiered 
into combinations for any voltage requirement, re- 
arranged or built up to meet changed conditions. 

So whatever the immediate problem, capacitors 
may be added in any increment, and hence system 
capacity may be raised at any point or at any rate 
desired. Whether used to pinpoint trouble spots, or 
to boost over-all efficiency, Westinghouse capacitors 
provide you with an economical method of con- 
trolling kilovars according to load pattern. 

Electrically and physically, Westinghouse capaci- 
tors have the flexibility to fit easily into your load 


improvement plans. 


*Trade-mark 





Strength of the time-proved hermetic This section of capacitor bushing 
solder-seal between the porcelain bush 
ings and the case is best demonstrated 


construction shows: (1) porcelain, (2) 
tinned platinum band on porcelain, 
(4) solder, (4) shock absorbing mount 
ing ring, (5) solder, (6) capacitor cover 





























“John Chiles, Engineering Manager, Transform- 
er Division, explains how you save through 
transformer height and weight reductions. Be- 


low, he shows you the marked difference in size 


of the old and new 100-kva unit 


———— 





Shorter, lighter transformer design 
helps reduce cost of change-outs 


Change-outs to higher rated transformers can be ex- 
pensive — particularly if the size and weight of the 
transformers you install require heavier poles. 
With the new Westinghouse pole-type distribu- 
tion transformers, however, you can, in many in- 
stances, save the cost of larger poles—and a lot more! 


Up to 26% lighter — 17% shorter 


A new core-coil assembly — the most compact ever 
designed — has permitted weight and height reduc- 
tions throughout the entire line. In the higher rated 
units, in particular, these reductions are substantial 
(see below). The 167-kva transformer, for example, 
is 26% lighter and 17% shorter than the old design. 

Now, a 75-kva transformer requires the same size 
pole as the old 50-kva unit — the 100-kva model the 
same as the old 75-kva unit. The 167-kva transform- 
er no longer requires a platform — it can be direct- 
pole mounted. And don't forget, these lighter, 


smaller transformers are easier to handle and re- 
quire less storage space. 


New features reduce installation time 


Simplified installation means still more economy. 
The single captive bolt on the new dome cover 
saves time in tap changing. Insulated knobs on the 
bushings make for faster, safer connections. 

For maximum economy in installation, we nomi- 
nate the new Westinghouse CSP®. Integrally 
mounted arresters save you both engineering time 
(to determine ratings) and installation time of sepa- 
rately mounted arresters. 

But economy is only part of the story of these all- 
new pole-type transformers. There's also a new 
high in performance and a new low in maintenance. 
So call your Westinghouse sales engineer today for 
complete details, or write for the Trans-Vision 
booklet, B-6403. 


Set eeticintnnnieeneeeenetie? 


Height and weight reductions in higher rated transformers. 


you can 6€ SURE...i¢ irs 


Westinghouse @ 





“Here's a sure way to reduce distribution investment: 
make one device do two jobs. Below, Fred Reiber, 
Sales Manager, Switchgear Distribution Apparatus, 
describes the new load-break feature of the DX cut- 
out. Opposite, Chester Upton, Switchgear Devices 
Engineer, tells about the load current interrupting 
feature of the VLB switch.” 


New load-break DX cutout 
designed as manual disconnect 


The familiar, dependable Westinghouse DX open- 
fuse cutout has become a new tool to help you save 
on investment and operating cost of distribution 
equipment. A simple, built-in load-break device 
now permits linemen to break the fuse link me- 
chanicaliy with a hookstick. 

With the new load-break DX cutout you can dis- 
connect loaded capacitor banks, transformers or 
other such apparatus conveniently, without opening 
main switches or breakers farther back on the line. 
When the hookstick breaks the link, the fuse tube 
drops down in the usual manner. The top contact 
pressure is actually increased until the break occurs, 
so that no arc is drawn at this contact, but is con- 
fined to the fuse tube. 

This new Westinghouse development is a real 
convenience and certainly a time saver. But above 
all, it provides the added function of a manual dis- 
connect without the addition of separate switches 
ahead of the cutout. The load-break mechanism is 
optional at a slight additional cost . . . think what 
it can mean in terms of equipment that you do not 
have to buy! 





VLB interrupter being filled with sulphur hexafluoride 


VLB switch .. . 


first low-cost design 
to interrupt HV load current safely 


By the simple expedient of designing a new inter- 
rupter into the standard type V air break switch, 
Westinghouse can now equip you with an inex- 
pensive, cost-cutting product. First, the VLB switch 
interrupts load currents up to 600 amps on high- 
voltage lines, which previously had to be serviced 
by more expensive equipment. Second, the VLB 
performs load interrupting duty with complete safe- 
ty. Arcs are fully enclosed. 

The VLB interrupter uses sulphur hexafluoride, a 
gas of outstanding deionizing ability, 100 times 
better than air. Ordinary air break switches have 


proved hazardous and costly in a service for which 


they are not designed. Since it is no larger than the 
usual air break switch, the VLB can readily replace 
it anywhere 

This switch also interrupts line charging current 
for 100 miles of line, and magnetizing currents for 
transformer banks up to 100,000 kva. Basic per 
formance of this Westinghouse switch is proved, 
and newly developed applications are solving still 
other old problems. While utility engineers are 
convinced that its potential range of uses has not 
been fully explored, we know for certain that the 
VLB will help you improve your distribution system 


quickly, safely, and inexpensively 


you can 6€ SURE...i¢ is 
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“John Herrell, Manager, Regulator and Network 











































Transformer Sales, points out how simplified de- 
sign of new URL-16 pole-type regulators saves 


money in installation, operation, maintenance 


New URL-16 regulator 


designed for 
simplicity, economy 


This new Westinghouse URL-16 will meet your 
every requirement for simplicity — and, thus, econ- 
omy — in pole-type voltage regulators. 

Complete mounting flexibility is designed into 
these new regulators to save you installation ex- 
pense. The unit can be mounted directly on the 
pole, on a crossarm, or bolted to a platform. Re- 
mote installation of the control is simplified. Exten- 
sion cord flexibility is provided by a weatherproof 
plug-in receptacle on a flexible, neoprene cable con- 
necting the control to the regulator. Cabinet can be 
easily detached from the tank without opening the 
door. Integral arresters eliminate the time and ex- 
pense required to plan and install separate arresters. 

You save in operation and maintenance, too. Sin- 
gle bolt cover speeds internal inspections. New po- 
sition indicator is easy to read, can be reset from the 
ground with a hookstick. Separate compartments 
are provided for the tap changer and the core and 
coil assembly, ending contamination of the coie-coil 
oil and reducing the replacement of tap changer 
oil to 2/2 gallons. And, exclusive ‘Coastal Finish” 
doubles resistance to corrosion under all operating 
conditions. 

The sum of all these moneysaving features is the 
new URL-16 — the simplest and best answer to your 
problems of accurate voltage regulation on your 
distribution lines. 


THE MAN WITH THE FACTS 


For complete information about the apparatus shown above 
and on the preceding 6 pages, call The Man With The Facts 

your Westinghouse sales engineer. Or write to Westing- 
house Electric Corporation, 3 Gateway Center, P. O. Box 
868, Pittsburgh 30, Pa 


you can BE SURE...i¢ irs 
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Opinion Mottled on Colors 


(Continued from page 156) 


and pink follow closely in that order. 

Among dealers, however, it was an- 
other story. A piddling 25% of dealers 
polled were enthusiastic about adding 
color models to their appliance lines. 
Biggest objections: inventory prob- 
lems; troubles in shade matching when 
customer mixes brands in buying ap- 
pliances; higher price tag on color ap- 
pliances. 


S & S Shorts 


Electrical Living in Dixie 


Survey of appliance ownership 
among its customers is reported in 
new booklet, “Your Road to Profits,” 
published by New Orleans Public 
Service, Inc. Items: Air conditioning, 
even in that southern city, is owned by 
only 9.5% of its customers; dryer 
saturation is 5.8%; home freezers, 
9.5%; and dishwashers, 3.6%. The 
survey also showed 76.2% of homes 
to have but one or two wiring circuits. 


Portland Starts To Relight 


Eleven miles of five arterial streets 
criss-crossing Portland, Ore., are 
slated for lights that meet the IES 
code. Funds were made available 
July 1 from a voter-sanctioned $1 
million-a-year tax program. (EW, Jan 
10, p 114). Within the next ten years 
Portland hopes to modernize lighting 
of 3,000 mi of streets and install 
globes at 4,000 intersections where 


no lighting now exists 


Builders Compete for AW Price 


A two-week trip to Hawaii for two 
will go to the builder who puts up 
the home which most closely adheres 
to adequate wiring specifications at 
Arizona’s Parade «f Homes show next 
January. The prize is being offered 
by Arizona Public Service Co. Sixteen 


builders are expected to compete 


Withdraws from Heater Rental 


Illinois Power Company, Cham- 
paign, Ill., is seeking to withdraw 
from the renting of electric hot water 
heaters. The company has about 4,000 
such rentals in Champaign and Ur- 
bana, IIL, and is offering them for 
sale to present customers at what it 
considers a fair value with allowances 
made for depreciation. 
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Collyer Suprene Type RR Neoprene 
Jacketed Cable is unsurpassed for power 
distribution. Available for voltages from 
0 to 8000, in shielded or unshielded 
constructions, standard or special specifi- 
cations. Write for samples, recommenda- 


tions, and prices. 


COLLYER 
INSULATED WIRE CO. 
245 ROOSEVELT AVE. 

PAWTUCKET, R. I. 








KUHLMAN 





power transformers help insure uninterrupted service 
for continuous chemical processing operations of 
VIRGINIA-CAROLINA CHEMICAL CORPORATION 
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The new substation of Virginia-Carolina Chemical Corporation at 
Nichols, Florida, is served from a 69 KV transmission line and 
utilizes three KUHLMAN 2500 KVA, single phase, two winding 
outdoor power transformers with low voltage winding of 2400 
volts. The high voltage is connected delta to the incoming line 
through protective fuses and metering equipment. The low voltage 
is connected 4160 volts wye, with the neutral grounded through 
a current limiting resistor. The 4160 volt feeders, each equipped 
with automatic reclosing oil circuit breakers and suitable breaker 


by-pass switches, are run to the processing plants. 


At each of the new processing plants at Virginia-Carolina Chemical 
Corporation, a KUHLMAN unit-type outdoor substation of suitable 
capacity ranging from 300 to 1000 KVA reduces the voltage to 480 
volts delta. This voltage is fed through a main air-circuit breaker, 
which is throat connected to the transformer, and then by enclosed 
bus into the building which houses the 480 volt control centers. 


ELECTRIC COMPANY 
BAY CITY, MICHIGAN « CRYSTAL SPRINGS, MISSISSIPPI + SALINAS, CALIFORNIA 
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The phosphate mining and chemical processing operations of 
the Virginia-Carolina Chemical Corporation go on continuously, 
twenty-four hours a day, seven days a week, producing materials 
that are vital to national security. Since electricity is the principal 
source of power for these operations, when outages, due to elec- 
trical troubles, occur, production grinds to a virtual standstill and 
costs mount rapidly. To guard against such outages ot the new 
processing plants and at the new substation that was built 
to serve these plants, Virginia-Carolina Chemical Corporation 
installed KUHLMAN Power Transformers exclusively. The reason: 
the Company’s electrical engineers, production and maintenance 
men knew from experience that KUHLMAN Power Transformers 
would give the service reliability required. KUHLMAN Power 
Transformers are specifically engineered for the requirements of 
industries and utilities, providing extremely long life and low-cost 
maintenance as well as unusual reliability. For complete informa- 


tion, write us today. 





NEW EQUIPMENT 


Light-Duty Truck 


ight-duty 


truck is said to have 


ivel cross-country fully loaded in 


arty ipplicable 


with pick 


ior a 
transmission 
I 0 models 


GVW Yr » of I i R-160 wit 


OO bh re ils otfe n this lin 


N. Michigan 


GVW 
International Harvester Co, 180 Ave, Ch'- 
cago 1, I. 


Insulating Head Gear from plastic Estherene, has no metal 
) the shell, suspension or chin strap 


shell. The 


available in white or 


shock There are no holes in the 


lling ob- helmet vellow, 
said to weigh less than 14 oz com- 
plete with non-conducting elastic chin 

rovided by insul 
Plastic wedges stitched around the 


manufactured sweatband fit into molded hangers in- 
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Condenser Bushings 


A line of 
available for 


condenser bushings is 
application on circuit 
power transformers in 
voltage classes and dimensions stand- 
ardized by NEMA and ASA. 

The bushings are available in volt- 
age ratings from 23 through 69 kv in 
standard 400 and 1200-amp ratings. 
The 400-amp bushings have draw- 
through leads. Solid copper studs are 
used in 1200-amp bushings. 

Made of high-strength wet-process 
porcelain, the bushings are supplied 
with power factor test terminals in 
the mounting flange. Using these ter- 
minals, the bushing power factor can 
be measured in the field by the un- 
grounded-specimen method 
removing or disconnecting the bush- 
ing from the transformer winding or 
removing breaker grids 

Solder 
assembly of stud, condenser, flange, 


breakers and 


without 


sealing makes an integral 
and porcelain, eliminates all gaskets, 
and assures a permanent seal 
Westinghouse Electric Corp, 
Box 2099, Pittsburgh 30, Pa. 


P.O. 


side the shell. Sweatbands are leather 


or non-toxic vinyl. Crown straps are 


issembled to distribute impact of a 
blow from falling objects equally to all] 
ireas of the head. 

E. D. Bullard Co, 275 


San Francisco, Calif. 


Fighth St, 


(More New Equipment on page 172) 
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The answer is—you don’t. Consequently, if the 
pole is made of corrosive metal, rust accumulates 
in the damp interior and weakens the wall, even 
though the exterior is regularly painted and 
maintains a deceptively fresh appearance. Rust 
scales pile up in the base, accelerate corrosion, 
endanger the insulation of the wiring, and greatly 
reduce the impact resistance of the pole. 
Hapco Aluminum Alloy Poles don’t deterio- 
rate with age. They stand up through all kinds 
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of weather, under the severest atmospheric con- 
ditions. They never require painting or other 
treatment to prolong their life. And their in- 
stalled cost, due to their light weight and easy 
handling, is much less than that of ordinary 
metal or concrete poles. 


HUBBARD sinus recovers commun 


Drvision of Hubbard & Company 
Pittsburgh 1, Pa. 





bee 8 iia This shipment of 2400-volt, single-phase transformers will see service at a hospital. The group includ 
+ three 333 KVA units and six 167 KVA units which cre Askare! filled. Oilfilled units are 3. 15, 25, 37'%. and 75 
Standard transformers are in service throughout the world 


. 


. 


To 


IN LOS ANGELES This group of 2500 KVA. single-phase, OISC transformers—34.500 volts primary and 2400 x 4800 volts 
secondary~-was produced by Standard to meet the customer's specifications. Standard can build to your requirements and 
incorporate any special components you designate 
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UNIFORM SEAL— 


it: 


ii Sane 


@ Standard Transformer’s attention to trans- 
former components helps cut maintenance costs and 
boosts transformer life, yet you pay no more for 
Standard equipment. 
Insulation exceeds all ASA specifications and gives , 


sve 
increased protection against flashover. Coils are mois- <- 
ture-proof. 

Power-sheared laminations minimize short circuits 
and core loss caused by burrs. Simple construction Lad rapes 
eliminates expensive and unnecessary clamps and 
parts in core assemblies. Greater coil surfaces prac- 
tically double radiated heat. 

NEMA size connectors, strain tested by mercurous 
nitrate, are used on all bushings. Installation and main- 
tenance time and costs are reduced. 

Standard engineers will incorporate components of 
your choosing in your transformers and work with you 


to design the transformers best suited to your needs. 


WRITE for your new Standard Single- 
Phase Transformer Bulletin $-401-B. 
It's ready now! 


OU Lae Lem tL tee 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Get it tight— 


with a 


PALNUT LOCK NUT 


JUST spin on a PALNUT 

Cc > Lock Nut and lock with 1/3 
f\ ’ turn of a wrench. Takes but 
{ econds, cost is negligible, pro 
tects for the life of the instal 

lation PALNI T Lock Nuts 

xert a double locking action 

that prevents the plain nut 

from loosening and the bolt 

from backing out, under se- 

verest vibration Eliminates 

further checking or re-tighten 

ing on mechanical assemblies 

maintains perfect conductiv 

connections 


ity on electrical 


Widely Used Thruout Utility Field 
PALNUT Lock Nuts have bee 


owers 


used for years on 
fictings 
transtormers, etc ‘ 
f sizes m all finishes 
ndustry. Get Bulle 


wood poles glee connectors, 


4 


switches, hardware mplete 


materials used 


THE PALNUT 
COMPANY 


51 Cordier Street, 
Irvington 11, N. J 


PALNUT 
LOCK NUTS 


Luminaire Refractor 


Spherolite luminaires are now avail- 
ible with the manufacturer's new re- 
tractor that provides an IES Type Il 
four-way offset light distribution pat- 
[hese luminaires and refractors 
can be used for intersection lighting 


tern 


where direct pole mounting is desired 
for economy of installation and ease 
of maintenance, says the manufacturer 

Ihe refractor is said to be inter- 
with refractors 
n all Spherolite luminaires. This ap- 
plies to luminaires with either V-band 


changeable existing 


clamping or pressure, automatic, or 
wing-nut latching 

Spherolite luminaires are also avail- 
with globes and refractors for 
Type I, I, I, IV, V and Type I 
four-way light distribution patterns. 
Line Material Co, Milwaukee 1, Wisc. 


able 


Branding Irons 


Electrical heating elements similar 
to those used in range ovens, water 
heaters and industrial ovens, are be- 
ing used in cattle branding and de- 
horning irons 

The irons can be used on 110-v cir- 
cuits They come equipped with 
heavy-duty cords and molded plugs. 
Both the brander and dehorner heat 
up in less than 2 min and maintain 
constant temperature for as long as 


August 22, 


desired. Wattage of the brander 
varies from 350 to 3,000 w, depend- 
ing on size of the brand (brand can 
be shaped into any design required). 
The dehorner draws 600 w. 

L&H Mfg Co, Mandan, N. D. 


Series Capacitor 
Self-protecting series capacitor for 
connection to neutral windings of dis- 
tribution said to 
eliminate the need for external protec- 
tive devices thus lowering installation 
ind maintenance costs. Capacitor is 


viewed as a possible low cost solu- 


transformers is 


tion to voltage problems caused by 
air conditioning and other low power 
factor loads 


The unit is available for distribution 


transformers rated 10 kva, 2,400 v 
and above. It is being built in the 
manufacturer's standard drawn steel 
capacitor case. 

General Electric Co, 
Schenectady 5, N. Y. 


1 River Rd, 


Plastic Covering 


Herculite, a lightweight low-cost 
plastic covering, can be used for line- 
man’s repair tents, truck covers, out- 
door equipment covers, and rain shel- 
ters 

Constructed of sheets of vinyl film 
laminated to nylon cloth, Herculite 
bears these claims: Oil and acid-re- 
sistant; water-proof; dielectric strength, 
12,000 v; tensile strength, 400 Ib; 
weight, 16 oz per sq yd; welded 
seams; and will not support combus- 
tion. Patch kit is available for repairs. 

Fellowcraft Engineering, Inc, 270 
Jelliff Ave, Newark 8, N. J. 
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Tc ORC CMe 


— 


a 


KEARNEY 


COMBINATION 


will speed your construction 


Here’s a complete “system” for making trouble-free mid-span 
take-offs in less time. Everything needed is made by Kearney .. . 
to Kearney quality standards . . . field-tested to help your crews 
do a better job every time. 


=< 


A= 


TU a ee 
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SPAN CLAMP provides a practical and dependable 
way of dead-ending service wires to the bare neutral of 
the secondary in mid span. It is used in combination 
with the . . 


WEDGE-TITE CLAMP .. . easy to use and dependable 
because it is self-tightening. Constructed of corrosion- 
resistant materials throughout and plated for use on all 
types of conductors. 


SQUEEZON CONNECTORS embody the newest develop- 
ments in easy-to-install, reliable compression connectors. 
May be used for bi-metallic connections. 


SERVICE CABLE TIES are made of soft aluminum. May 
be easily applied with finger pressure to secure insulated 
wires to the bare neutral. 


AIRSEAL completely seals connections against air, mois- 
ture and any other corrosive elements. Easily kneaded 
on by hand . . . never hardens or cracks. 


DUCTS 





for 

Severe 
Service 
Conditions 


PaGE Stainless Steel Strand 
is equally versatile for 
ground, guy and catenary 
applications. Its higher ten- 
sile strength, corrosion-and- 
abrasion resistance, elastic 
limit and strength-to-weight 
ratio make it your first choice! 
Its lower cost per year of use 
means long-range economy. 


Write us at Monessen, Pa., 
for complete information 


Monessen, Pa.. Atlanta, Chicago 
Denver Detrort, Houston, Los Angetes 
New York. Philedeipma, Portland, Ore 

San Francisco, Bridgeport, Conn 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 


yi 
Cals 
PTT 


Panelboards 
Panelboards (EPB 


hazardous locations have a triple-sec- 
tion grooved joint, which 
cover, end plate and body to form a 
continuous metal-to-metal 
proof seal. Three turns of end plate 
releases the cover which lifts off for 
complete branch circuit 
breakers and factory made connec- 


series) for 
meshes 


explosion 


access to 


tions 

The EPB series panelboards are 
available in 2, 4, 6 and 8 gang types 
They take “E” frame and “Quicklag” 
circuit breakers with from 2 to 24 
branch circuit controls 
Pyle-National Co, 1334 N. Kostner 
Ave, Chicago 51, Til. 


Mobile Generator 


Portable ac power unit delivers up 
to 10 kw at 110-220 v for operating 
power tools and motor-driven ma- 
chinery at locations away from power 
lines or during emergencies. “MO- 
BIL-AC”, as it is called, is driven 
from the engine of the vehicle on 
which it is mounted to supply single 
or polyphase ac 

A 2-pole alternator may be mounted 
under the vehicle hood and driven 
by a V-belt from a sheave on the 
crankshaft in front of the fan pulley, 
or by a power take-off. 

Regulator is a static unit of the mag- 


netic amplifier type which has a 
selenium rectifier to provide excita- 
tion. Regulator windings are encap- 
sulated for protection against mois- 
ture and vibration. 

Voltage regulation is said to be 
very close and transient response of 
the system is such that when full load 
is applied, voltage recovers to full 
setting in | sec or less. 

Units rated 3, 5 and 10 kw are 
available and other ratings can be 
designed, says the manufacturer. 
Star-Kimble Motor Div, Miehle Print- 
ing Press & Mfg Co, 200 Bloomfield 
Ave, Bloomfield, N. J. 


Battery Charger 


Constant-potential battery charger 
is designed to automatically recharge 
and maintain 129-v batteries used as 
sources of emergency power. This 
60 cell RectiCharger model is said to 
assure a well regulated de voltage for 
unforeseen full load requirements or 
for temporary maintenance of service 
during power outages. 

With a battery “floated” across its 
terminals, the charger automatically 
recharges the battery after use and 
maintains the full charge by a “con- 
Overloads are pre- 
a built-in current limiting 


tinuous trickle”. 
vented by 


circuit 


Raytheon Mfg Co, Waltham 54, Mass. 


Insulation 


MARLEX 50 is said to be a gen- 
eral purpose homopolymer of ethylene 
with a good over-all balance of tough- 
ness, rigidity and strength; low mois- 
ture, vapor and gas transmission; high 
resistance to chemicals, solvants and 
greases; good abrasion resistance; and 
exceptional toughness at low tempera- 
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ANOTHER C-D FIRST-—new C-D 
33.3 KVAR capacitor reduces 
rack space by one-third — 
initial cost by over 10% 


Only slightly wider than the conventional 25 KVAR unit, 
yet the new C-D 33.3 KVAR capacitor provides over 30% 
additional corrective KVAR. 

Only nine C-D 33.3 KVAR units required in place of the cus- 
tomary twelve 25 KVAR units; or twelve C-D 33.8 KVAR 
units will expand standard pole installations to 400 KVAR 


C-D’s new size capacitor meets the utilities’ demand for 
larger CONCENTRATED blocks of reactive KVA. 


C-D’s new unit results in more than 10% saving in initial 
cost, simplified installation and maintenance—while retain- 
ing C-D's traditional safety factor in effective volts per mil 
unit stress. 

Only C-D capacitors can boast a record of 99.69% TROUBLE 
FREE SERVICE. 


"Phone or write to Cornell- Dubilier Electric Corporation, 
Power-Factor Division, South Plainfield, New Jersey. 


CORNELL-DUBILIER CAPACITORS 


consistently dependable for power-factor improvement 


Plants in So. Plainfield, N. J.; New Bedford, Worcester, Cambridge, Mas.; Providence, Hope Valley, R. 1.; Indianapolis, Ind.; Sanford, 
Fuquay Spring, N. C.; Venice, Calif.; Subsidiaries: Cornell-Dubilier Electric Int'l Corp., N. ¥. C., Radiart Corp., Cleveland, Ohio. 








a Measure 
PAE, GROUND RESISTANCE- 
SY) Soi. RESISTIVITY 


with 


VIBROGROUNDS 






@ 


Vv Completely self-contained . . . dry-cell power supply V Delivery 

promptly from stock wv Unaffected by stray A.C. or D.C. currents 

V Simple push-button operation v¥ Rugged construction, steel case 
¥ Accuracy within 3% 


MODEL 255 
VIBROGROUND 


@FOR SOIL RESISTIVITY and @ FOR GROUND RESISTANCE TEST- 
GROUND RESISTANCE TESTING: ING ONLY: VIBROGROUND 
VIBROGROUND MODEL 263A MODELS 251 and 255. Model 251 
Ranges: 0-1, 0-10, 0-100, 06-1000 Ranges: 0-12.5, 0-125, 0-1,250 ohms. 
ohms. Size: 9 x 6" x 64". Weight Model 255 Ranges: 0-3, 0-30, 0-300, 
10 ibs 060-3000 ohms. Both Models: size 
Price: $152.~-F.0.B. Chicago 6" x 9 x 8". Weight: 17 Ibs. 

Price: Model 251, $120.50; Model 
255, $142.50 - F.O. B. Chicago 


All Vibrogrounds are products of painstaking design and man- 
ufacture which have resulted in years of successful field use. 


WRITE FOR & page Bulletin |-2. Gives complete data 
on instruments and ground resistance soil resistivity 
measurement 


ASSOCIATED ReseWrcu, 
LAO 





otal 


3760 BELMONT AVENUE «+ CHICAGO 18, ILLINOIS 
Expor! Dept., 208 W. Washington Bivd., Chicago 6, lil. 


“Precision instruments Since 1936 


PIEPER-LILLARD, INCORPORATED 


YORKTOWN 5-481) © 177 MW. KIRKWOOD RD. @ ST. LOUIS 77. me 


ORIGINATORS OF THE BENDING HINGE ANCHOR 
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tures. According to the manufacturer, 
MARLEX 50 may be machined, heat 
sealed and printed. 

Typical properties of the material 
are listed in the table. 
Density 0.96 
Tensile Strength, psi 

20 in./min 


Injection Molded 5100 

Compression Molded 4200 
Brittleness Temperature, F <—180 
Heat Distortion 

Temperature, F (66 psi) 165 
Flammability, in./min 1.04 
Dielectric Strength, Volts/mil 510 


Dielectric Constant 


1 kilocycle 2.35 

| megacycle 2e3D 
Dissipation Factor 

| kilocycle 0.0005 

| megacycle 0.0005 
Phillips Chemical Co, Bartlesville, 


Okla. 





Portable Generator 


Lightweight, 2,500-w, portable gen- 
erating unit is designed to operate any 
transformer type ac welder rated up 
to 150 amp, as well as lights and 
portable tools. 

The Model 20S5AJ-1M, 115-v, 60- 
cps unit has a 3-pole receptacle for 
quick plug-in of the wider. The com- 
pletely self-contained unit weights 152 
lb. It is available mounted on a two- 
wheel dolly or a welded tubular steel! 
carrying frame 


D. W. Onan & Sons, Minneapolis 14, 
Minn. 


Electronic Tachometer 


Direct-reading electronic tachomete: 
measures speeds from 0-60,000 rpm 
with a sustained accuracy of 0.2% 
(A calibration curve is available to 

(Continued on page 180) 
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"The Sky's The Limit” 


—when you build with UNISTRUT 





Mr. Strut shows how flexible UNISTRUT framing 


saves time and dollars on electrical supports 






es 






























Complicated cable and conduit 
installations like this are quickly 
solved when you use adjustable 
UNISTRUT framing. This bolt- 
together system goes up fast, on the 
spot without welding or drilling. 
Adjustments are made by loosening 
a bolt—as work progresses or any 
time later! 

















As a support and raceway for flu- 
orescent fixtures, UNISTRUT fram- 
ing installs quickly on any ceiling 
Rigid channels take fewer hangers 
and keep fixtures in perfect, perma- 
nent alignment. This complete sys- 
tem has cut as much as 50% from 
fixture installation costs. 
























Here you see how 
UNISTRUT channels 


and fittings, with maple 







This installation in an 
industrial plant shows 
ey how trapeze frames of 


UNISTRUT channels 


are used to support 









and porcelain insula- 


tors, combine to sup- 











port switch gear in a ynd t ar nda 


c' au srToUnG 









ery plant. On com- 
plicated jobs like this, 


adjustable UNI- 


corne! The flexibility 


and 








em 








ob 






1, on-the- 




















STRUT cuts engineer- assembly make even 
ng and construction the most difficult sup- 
time to a minimum, porting jobs go fast. 






and makes possible 
changes or additions at 
any time 





Free Catalog! 


Send today for your free copy of the 78- 
page catalog No. 700. Shows countless 






examples of how to rack, frame, suspend 






and support all kinds of mechanical and 






electrical equipment. 






U. S$. Patent Number 
2327587 2541908 2329815 2343650 
2363382 2696139 2380379 2405631 


Other patents pending —— 


eeeee ee eeeeeeeee eee eee eee eee eee eee ee eeeeeeeeeeeee 









This simple, three-step assembly 








shows why UNISTRUT framing UNISTRUT PRODUCTS COMPANY 
saves you time and money on elec- 1013 W. Washington Bivd. 
trical framing. The special spring- Chicago 7, Iilinois Dept. W-8 






held nut holds strong as a weld, yet Please cand wlthest cbfigetion tens hedhed below 

no welding or drilling is ever re- } Cotelog No. 700 0) UMISTRUT somple 
quired. Only a hacksaw and wrench 
are needed to build frames for al- 
most everything. 











Compare pole top appearance! 


KPF 


SWITCHES 


modern 
functional 
attractive 





Their simple design means long, trouble-free service 


KPF Air Break Switches look different because they are different. Their pole top 
appearance is neat, uncluttered. There is “straight-through” cleanliness of line—the 
visual appeal of design simplicity. With this simplicity goes unmatched operating 
dependability and long life. In KPF Switches, there are no delicate complex mecha- 


nisms to malfunction, freeze, lock from cross-arm warping, need lubrication or wear out. 


K PE Switches have proved themselves in nearly a half century of operation on major 


systems. Why not get the details, make a test installation. 


For catalog and complete 
specifications, write direct 
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The simple construction of KPF 
Switches saves weight. Phase units 
weigh almost the same as ordinary 
insulator stacks. Double cross-arms 
and extra bracing are not required. 
Installation is not only faster, but 
less expensive. 


KPF ELECTRIC COMPANY | KPF 


Dept. E. 1624 E. Alpine Avenue AIR BREAK 


Stockton 5, California : SWITCHES 
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12,000 and 20,000-Ib. 
Gar Wood Winches 


the only big winches 

with the lighter weight and 
better cooling advantage 
of all-aluminum housings 


Choice of standard or low mount, 
plus all these other cost-cutting, 
performance-improved features: 


@ Fully-enclosed clutch to end 
sticking, rusting and freezing. 
Weather and dirt just can’t get in. 


Clutch and all other moving 
parts running in oil. Insures 
long life, reduces servicing. 


Built-in rope clamp which gives 
better spooling, simplifies at- 
taching and changing ropes. 
Shrouded drum flange ends dan- 
ger of snagging. No U-bolts 
necessary. 


safety brake 
which automatically stops and 
holds full-rated load. Brake is 
uir-cooled and easily adjustable. 


Worm shaft that turns in self- 
contained ball-thrust bearings. 
No bearing adjustment is needed. 


Self-energizing 


Base angles which are extra rug- 
ged to take many times winch’s 
rated load. 


You can be sure, too, these new 
winches will be your “best buy.” 
Every part of them is quality-built 
and guaranteed by the world’s larg- 
est manufacturer of commercial and 


mititary winches 
Gw.W.4 


Mail covpon for all the facts 
—_—_——"—_———  — Os a 


Gor Wood Industries, Inc 
Main St., Wayne, Michigan ] 


Send free literature on ] 
New 12,000-ib, Winch 
New 20,000-ib. Winch 


] Std. Mount l 


Name 
Title 
Company 


Address 


ee ee ae 
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New Equipment 


(Continued from page 176) 


obtain 0.1%.) No mechanical connec- 
tions to rotating shaft are necessary 
and all readings are instantaneous and 
continuous 

Input can be a phototube and light 
source, an interrupter, or an ac 
tachometer generator. A switching ar- 
rangement provides incremental read- 
ings on a meter. Data can also be 
recorded on a strip chart. 

Tachometer is adaptable to measure- 
ment of frequency and of rotating, 
scillating and translating speeds. Ask 
for Catalog No. 19. 
Sunshine Scientific Instrument, 1810 
Grant Ave, Philadelphia 15, Pa. 


Cable Vulcanizer 


Electrically operated cable vulcan- 
zer, weighing 16 Ib, less molds, is re- 
ported capable of making repairs on 
Available for use on com- 
mercial voltages, rated 1 kw, these 
units are designed for on-the-job re- 
pairs or complete replacement of in- 
sulation and jacketing when splices are 
required. Aluminum molds for many 
standard and special types of cord and 
cable have been developed. 

Cable vulcanizers and molds are 
described and pictured in 16-page 
Bulletin B48a. 

Joy Mfg Co, Department C-18, 
1201 Macklind Ave, St. Louis, Mo. 


2-in. cable 


MORE NEW PRODUCTS 


Potter Co, 1950 Sheridan Rd, North 
Chicago, Ill., has drawn oval capaci- 
tors for air conditioning, refrigeration, 
fan motors and similar applications. 
They are available in 230, 330 and 
440 v, 60 cps ratings. 


Silicone Insulation, Inc, 567 Third 
Ave, New York, N. Y., is making 
complex-shaped, thin-wal!, Fiberglas- 
silicone parts for Class H equipment. 
Laminated bobbins can be molded to 
close tolerances with walls as thin as 
0.005 in. 


Micro-Switch Div, Minneapolis- 
Honeywell Regulator Co, Freeport, 
Ill., has a low-force heavy-duty limit 
switch which can be operated with 
only 24% oz of force. Switches are 
available in ratings of 120, 240 and 
480 v, 10 amp. 


Hewlett-Packard Co, 275 Page Mill 
Rd, Palo Alto, Calif., offers a port- 
able, high accuracy electronic counter 
that measures frequency, speed, 
weight, temperature, pressure accelera- 
tion and other variables 


Ingersol-Rand, 11 Broadway, New 
York 4, N. Y., has a smaller and 
lighter version of its heavy duty elec- 
tric Impactool for applications where 
maximum power and speed are not 


required. 


Electromec, Inc, Oscilloscope Dept, 
5121 San Fernando Rd, Los 
39, Calif., has a multi-channel! display 
oscillescope with 40 input channels 
and a 17-in 


ray tube 


Angeles 


cylindrical face cathode 


Keystone Mfg Co, 23328 Sherwood 
Rd, Center Line, Mich., offers a com- 
plete line of auxiliary fittings for use 
with large 8 in. x 8 in. flanged square 
wirewavys. 


Keuland Electric Co, Alhambra, 
Calif., has a 10-min intermittent duty, 
non-ventilated, “wafer” brake motor 
for applications requiring short span 
power in lifting or cranking opera- 
tions. Motors are available in ratings 
from ¥% to 1% hp. with brakes from 
4% to 25 ft-lb. 

Tapecoat Co, 1523 Lyons St, 
Evanston, Ill., offers a single-wrap 
coal tar tape for pipe joints, fittings 
and couplings. 
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Man-mape ROCK CHANNEL 
FOR MORE KILOWATTS 


An outstanding feature of Virginia Electric and Power 
Company’s new hydro development at Roanoke Rapids, 
North Carolina, is the tailrace. Blasted through solid rock 
for a distance of § c oO an average de pth ofr 4s feet 
and a width of 8o, it 1s one of the largest man-made rock 
cuts for power purposes ever completed in this country. 
yowerhouse 


through rock to a depth 


Another feature of the station 1s the | 
foundation, which was ex 
of 72 feet 
The concrete dam is dam at Roanoke mapeds i ver 
maximum net head of dS! -eT. gr ing Virgin r arclina industrial arta, 

4 diy hle b le lle irbines 3 he require eser miles long, th a 

Four adjustable blade propeller type turbines in the ieee , : Coadtvuctiag “nas he 


semi-outdoor powerhouse add 100,000 Kilowatts to the 


VEPCO system. e 


yinecering Corporation, 


Write or call us for information as to how our experience 
may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 


San Francisco I Angele H 





Here’s Proof of Performance... 


501 of 512 pressure-creosoted poles 
still standing in this 27-year-old line 


~\ 


s 


Duke Power Company, Charlotte, N. C 

supplying power to 40% of the nation’s 
textile spindles—has been using pressure- 
creosoted poles since 1913. Careful records 
kept by Transmission Engineer M. E 
Kimbrell show an extremely low rate of 
pole failure 

4 17.4-mile transmission line between 
Elkin and North Wilkesboro, N. C. was 
erected in 1928 with 512 pressure-creo- 
soted poles. Today, 501 of these poles are 
still in service in their original locations 

Pressure-creosoted poles which Duke 
Power Company is obtaining today not 
only meet the requirements for long life, 
but high standards of pole cleanliness as 
well 

Your pressure-treater can supply you 
with poles that meet these requirements, 
especially if he uses USS Creosote. It’s 
a uniform preservative, made to give uni- 
formly good results. For complete infor- 
mation, contact our nearest Coal Chemical 
sales office listed below or write directly 
to United States Steel Corporation, 525 


William Penn Place, Pittsburgh 30, Pa 


One of the 27-year-old pressure-creosoted poles 
in Duke Power Company's transmission line be- 
tween Elkin and North Wilkesboro, N. C 


obtain clean pressurs-creosoted 
poles upon specification without sacrificing 
pole service life 


\ 


USS 
CREOSOTE 


SALES OFFICES IN 


PITTSBURGH, NEW YORK, CHICAGO, CLEVELAND, 
SAN FRANCISCO AND FAIRFIELD, ALA. 


ee Bie. ie ee 
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CATALOGS AND BULLETINS M E R Col D 


@ GE BULLETINS: Following are avail- for temperature and temperature differ- MERCURY SWITCH EQUIPPED 
able from General Electric Co, Schenec- ence measurements are covered in Data 


tady 5, N. ¥ Sheet B-33(2) Details of bridge con- 

CIRCUIT BREAKERS: “New 5-Cycle struction, circuit diagrams, specifications 

Distribution breaker” is the title of Bul- and a list of accessory equipment are 

letin GEA-6235 which contains ilustra- given. Leeds & Northrup Co, 4934 Sten- 

tions and descriptions of the breaker along ton Ave, Philadelphia 44, Pa & | r) 

with information on ratings, dimensions od oe ee ee ee | 
sizes and weights @ STEAM GENERATORS: Bulletin B- 

VERTICAL MOTORS: Bulletin GEA- 55-4 describes and illustrates pre-engi- 

6280, 12 pages, describes and illustrates neered, standardized steam generators 

construction, operation and maintenance with steam capacities from 50,000 to 150,- a li 2 em 4 
of shielded (dripproof), hollow-shaft, high- 000 Ib per hr at maximum working pres- 


hrust type vertical motors ranging from sures to 1500 psi without superheat, or ed 
7% to 500 hp to 1,100 psi with superheat. Included are ay; Vi /, ae 
 wReweenr’ PROTECTORS: Bulletin schematic and cutaway drawings of the ti eta a atim 
GEA-2017E describes protectors for sec- units and descriptions of design features 
ndary network systems Included are Foster Wheeler Corp, 165 Broadway, New "a / ' } Sed 0 tes iu ‘ a 
diagrams, charts and illustrations of the York, N. ¥ 
units and t r components, with descrip- . a : 
tions of ti peration Also included @ STANDBY GENERATORS: Power 
sre discussions f fuses and relays in Points Digest” (Volume 11, No. 1) de- 
network protectors q scribes a series of installations of electric 
MOTOR DRIVES Bulletin GRFA-5568A plants for emergency service. D. W. Onan 
contains application references along with & Sons Inc, Minneapolis 14, Minn Ma tit hy 
t ‘ erning installation and 
f ACA adjustable- 
©A-5702 describes 
and contains a 
ety f applica- 


oa 


@ INDUSTRIAL SOUND SYSTEMS: A 
12-page booklet (Form No. R2478) de 
scribes key functions of industrial sound 
systems. Applications of sound and typi 
al equipments are discussed and illus 
trated. The booklet tells how sound can 
be used to simplify plant administration 
coordinate production improve employe 
morale, provide effective control of all 
plant functions and save manpower. Ra- 
dio Corp of America, Engineering Prod- 
ucts Div, Camden, N. J 


@ LIGHTING FIXTURE: An all alumi- 

P hting fixtu for non-glare 
Ss bed and illu =” 
140-55. Steber Mfg 


1 
s de 


i 
g N 


@ MOTOR CONTROL: A 42-page booklet @ CONTROL VALVE: Publication 4520-B 


liea t 3 7 : 
ys and applications of a describes the Hydromatic single control 


ntrols for air condition- valve used on ior ; 


ating and pump-com- und 
‘ 


) exchange water ftener 
lemineralizer equipment provide 
Ratings and 
Hamme 


Ww 


curate contr ) riou , ting steps 
during regeneratk Co Corp 
Philadelphia 22, Pa 

The control which senses the clarm circuit 
@ BLASTING CAPS: t ical ul- @ GEIGER COUNTERS: lin f 


letin atalog covers 


at geiger ne na ant is connected in series with the primory 
able t ounters an scintills 


yunters for uranium prospecting - coil of the relay. The alarm control 

bed d illustrated in am 8&-page bul 

letin. Nuclear Measurements Corp, 2460 

ires, simplified blast- N. Arlington Ave, Indianapolis 18, Ind relay primary coil and through the nor 
ting patterns. Ameri- 

Fruy - - a : ° —s 5 — a ans A to the Audible or Visuol Alarm. Pushing 


closes its circuit to supply current to the 
mally closed mercury switch of the reloy 


n illustrations of ibr tor fo nes the monvoal button of the relay (or 
@ TEMPERATURE BRIDGES ich ling air-operate it through © momentary contact by o 
typ nd portable dc temperature bridg ll Broadway, New Y 

remote switch connected to the pilot 
circuit) couses the secondory coil to 
move upword, opening the normatly 


closed mercury switch ond stopping the 


TECHNICAL LITERATURE pane tetecemnelne ae cee 


the olarm circuit open as long os current 

is supplied to the primory coi! of the 

PORCELAIN INSULATORS—Interna- ne } me the more common 

tior ectrot Commission Docu- transf< : ywer and lighting nnex 

ation on porcelain tions for single phase applications. Kuhl its circuit interrupting the current to the 

ommended tests for man Electrie Cx Advertising Dept tay 
performance ; qual- ‘i Mich 

; i = ' = — sion holding the relay secondary coil up 

the method of CEDAR POLES—-The fifth edition of is interrupted and the secondeory coil 

rain for testing the Practical Information about Cedar Poles 

weather endurance are their Preservation and Handling is re 

ppendices. A graph of cor- vised to include American Standards As circuit sequence is thus reestablished 

s for impulse and power sociation’s approved specifications for 

over voltages is included western red cedar and northern white 

the U.S 40 pages. Amer- cedar poles. The 32-page booklet, bound operation at the demand of the alarm 


relay. When the olorm control opens 


relay primary coil, the magnetic repul 


drops from its own weight. The alarm 


automatically and is ready for another 


Association, 70 E. 45 St in a durable cover, is designed to present control. 

y for quick reference only practical infor 

mation about cedar poles, their preserva 
NEMA STANDARDS—The following are 1 and handling. Page & Hill, Inc Aveilable for 115, 230 or 
lable from National Electrical Manu ‘lymouth Building, Minneapolis 3, Minn 440V. A.C. current or similor 

turers esn, 155 EF. 44th St, New r D ; 

— ate MOVIE: POWER ON THE POLE ar 0.C. volteges 
iit Break 8-min, full-color, 16mm sound film showing 
how autoswitch capacitor equipment can 


: rs ur engineers are at your service— 
Laminated Ther- 6 installed on a rural feeder line to cor- ° 9 y 
Standards cover rect periodic voltage drops It shows in 


send in your control problem or 
es, dimensions and detail the installation of a 300-kvar bank - 
and electrical proper f capacitors on a rural line The movie WRITE FOR BULLETIN CA BR 
ng of laminated therm also tells how such capacitors can improve 
ne sheets. tubes and rods. Price $2.50 power factor and anes system capacity. 
Available from local G-E apparatus sales THE MERCOID CORPORATION 
TRANSFORMER CONNECTIONS—Bul- ffices or General Electric Co, Schenectady 4211BeimontAve Chicago 41, Ill 
‘ S-102 presents diagrams and ex- N. ¥ 
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4 CONTROL SERVOS 
employ true feedback circuits for 
absolute stability of operations. 
They are mounted, with their power 
units, in hinged racks that permit 
easy inspection. Speed of response 
is readily adjusted to match in- 
dividual turbine governor motor 

| characteristics. 





- NEW! 


fast, accurate, 


all-electronic 





HIGH SPEED TELEMETERING operates through any type of channel—wire, carrier or microwave. Pulse 
rate system provides high accuracy unaffected by changes in gain or distortion in the intervening channel. 
Fast, continuous measurements faithfully follow each fluctuation in load. All vital data are displayed 
on wide, readable instrument records on the dispatcher’s instrument panel. 
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CUSTOM-DESIGNED 
CONTROL CONSOLES 


like this one place complete, 
flexible control at the opera- 
tor’ s fingertips. He can set low 
and high limits . . . schedules 
. . . choose fringe or fringe 
plus sustained control action. 
He can take over on manual 
control in an instant. On sta- 
tion control consoles, he can 
set up incremental loading 
schedules for individual gen- 
erators, based on cost loading 
Literally unlimited 
variations are possible, de- 


curves. 


pending on the requirements 
of the particular installation. 


load and frequency control 


engineered and built by Honeywell for regulating 
e network interchange 
e system ioad dispatching 


e generation of individual units 


Maxniun ECONOMIES of system operation can be 
achieved, and generation and interchange schedules 
accurately maintained, by the use of Honeywell 
Load and Frequency Control. Completely electronic, 
this control uses highly stable, dependable servo cir- 
cuits. New standards of precision and speed . . . plus 
exceptional flexibility built into the control equip- 
ment ... give the operator fingertip control over ioad 
distribution between stations, between individual 
generators in each station, and between his system 
and interconnections. 


The Honeywell control equipment includes continu- 
ous, high-speed telemetering, using pulse rate trans- 
mission that is unaffected by channel fading or dis- 
tortion. Area and net power measurements are auto- 
matically added algebraically by electronic totalizing 
circuits. 


Individual control consoles for system or station 


operators are custom-engineered. They incorporate 
simplified means for setting up and automatically 
maintaining incremental loading schedules based on 
various generation efficiencies. System control can be 
flat frequency, flat tie line, or tie line bias . . . which- 
ever the dispatcher prefers for any area. 


The entire equipment is designed for economy in first 
cost and in maintenance. “Building block” design 
simplifies the initial installation and makes expansion 
easy. Fewer control signal channels are uired ... 
usually only a single transmission channel for each 
station. 


Your local Honeywell sales engineer will be glad to 
discuss the requirements of your specific utility. Call 
him today .. . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL Recutator Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


@ REFERENCE DATA: Write for sew Bulletin 9060, “Honeywell System Load and Frequency Control.” 


H 


BROWN | 


MINNEAPOLIS 


oneywell 


NSTRUMENTS 


Fouts ow Controls 





MANUFACTURERS AND MARKETS 


we 


Ready 


for service are the 


station at the Clifty Creek power plant, Madison, Ind. 


“BAR neh eae 


R&IE Supplies 330-Kv Switches 


330-kv switches shown in a section of the sub- 


rhis alignment is some 


of the 34 three-pole, group operated devices installed as breaker disconnect 


switches 


All switches are rated 1,600 amp normal, 70,000 amp short-time. 


Other units are used for line disconnect switches. 


Each 


three-pole unit can be manually operated at ground level and requires a max- 
imum force of only 30 Ib at the operating handle. 
The switches were supplied by R&IE Division of I-T-E Circuit Breaker Co 


Distribution Transformer Sales Are Up 


Distribution transformer business tn 


July 1955 increased over the same 
month in 1954 and no acute shortage 
has occurred this season as last year 
This is a favorable condition, although 
1954 1955 


been somewhat 


the summers of and 


through July have 
alike as to heat waves 

An inquiry of transformer 
manufacturers that sales in 
July 1955 compared to July 1954 in- 


creased from 10% 


several 


reveals 


to about 30%; on 
a kva basis the increase ranged from 
11% to 3%. 
include load growth in residential and 


The business increases 


as normal house 
building. There is no question but that 
heat waves and air conditioning are 
increasing distribution transformer 
kva. One company has noted that the 
trend to higher kva units is about 2%. 

Several companies were warned by 
last year’s experience and made con- 


rural areas as well 


186 


siderable progress in spring and on 
good winter days to get caught up 
on distribution transformer capacity, 
remarked a spokesman for one manu- 
facturer. Practically no shortage or 
critical situation exists geographically 
although one company found some 
transformer shortages in far south and 
part of the Mississippi Valley. 

Factory transformer production is 
good and stocks are reported to be 
adequate 


Textron Buys Homelite 


Homelite Corp of Port Chester, 
N. Y., has been purchased by Textron 
American, Inc. Homelite’s current 
sales of chain saws, pumps, and gen- 
erators are reported to be running at 
the rate of $20 million per year. 


Aluminum Capacity to Be 
Boosted by Reynolds 


Reynolds Metals Co plans to in- 
crease its primary aluminum produc- 
ing capacity to 1.1 billion pounds, 
Richard S. Reynolds, Jr, president 
announced recently. About $200 mil- 
lion out of $230 million will be de- 
voted to the 270 million pounds ex- 
pansion of primary producing and 
related facilities, including new baux- 
ite mines in Haiti and Jamaica, and 
a new power plant. The remaining 
$30 million will be used for fabri- 
cating facilities, principally for mod- 
ernization and enlargement of present 
plants. 

Main feature of the program is a 
proposed 200 million pounds primary 
production plant in the Ohio River 
Valley. This will cost $168.5 million 
and will include related bauxite, 
power and alumina facilities. A unique 
feature of this plant will be its 300,- 
000-kw power station which will 
utilize coal from adjacent company- 
owned deposits. 

Additions to present plants are 
scheduled for completion in 1956. 


Holan Corp Expansion 
Benefits Customers 


“Decentralization seems to be the 
natural way for our business to ex- 
pand.” That’s how J. Howard Holan, 
president of J. H. Holan Corp., Cleve- 
land, Ohio, explains the recent expan- 
sion of his company. 

Holan said that, by putting new 
plants closer to the buyer, service 
would be faster and better and the 
customer will save money because of 
lower-cost delivery charges. 

Holan manufactures utility truck 
bodies and power equipment such as 
derricks, ladders, towers and earth 
borers. The company is in its eighth 
year of operation. 

Recently, J. H. Holan Corp. opened 
a plant in Phoenix, Arizona, to han- 
dle sales in the far west. 

A few months ago, Holan opened a 
wholly-owned subsidiary, the Holan 
Thrift Line Corp., in Griffin, Georgia. 
Thrift Line manufactures line con- 
struction bodies and service bodies, 
and serves 11 southern states. 
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is my Business!" 


Your Gould Field Engineer has one job—to 
make sure you get greatest possible service 
from your batteries. In performing that job he 
sees to it that your batteries are properly cared 
for and maintained; he instructs your personnel 
in systematic maintenance methods; he helps 
you anticipate battery needs; he makes sure 
you get maximum battery performance. 

Gould Field Engineering Service is nation- 
wide. Every member is factory-trained . . . has 
plenty of on-the-job know-how. There’s a Gould 
Field Engineer in your area, He’s as near to you 
as your telephone. Call him. And when you see 
him, ask him for the new Gould Plus-Perform- 
ance Plan material for your battery mainte- 
nance staff. 


©1955 Gould-National Batteries, inc. 


“BETTER BATTERIES THROUGH RESEARCH” 


GOULD-NATIONAL BATTE 


EE he 


Always Use Gould-Notionel Automobile ond Truck Batteries 
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There’s lots of life in your 
ole distribution transformers 
yet! Just let your local G-E 
Service Shop replace the old 
cores and coils with new fac 
tory -built units of higher kva 
capacity. Your transformers 
are returned good as new. 
There are 31 G-E Service 
Shops throughout the coun- 
try one near you 43-33 


ane B 


' Westinghouse Equipment 


for Kaiser Aluminum Plant 


Kaiser Engineers has awarded to 
Westinghouse Electric Corp contracts 
valued at more than $1 million for 
equipment in the Kaiser Aluminum 
and Chemical Corp's new sheet and 
foil rolling mill near Ravenswood, 
W. Va 

Westinghouse will supply all the 
equipment in connection 
with the installation of the aluminum 
sheet mill and foil mills, as well as 
annealing furnaces and the outdoor 
electrical substation, including switch- 
gear and rectifiers. The equipment is 
scheduled for completion in the fall 
of 1955 


electrical 


U. S. Aluminum Production 


Primary aluminum production in the 
United States, according to the Alu- 
minum Association in New York, was 
127,632 tons in June, down about 
3,500 tons from 131,128 tons in May, 
but up almost 6,900 tons from 120,- 


758 tons in June last year. Produc- 

* tion was 759,866 tons for the first six 
months in 1955, an increase of almost 
44,500 tons over the same period in 
1954. 


Nylon Synthetic Paper 
Has Ist Commercial Run 


Synthetic paper made wholly from 
nylon fiber recently has had its first 
commercial run. It is a product of 
Riegel Paper Corp of New York, 
manufacturer of electrical and pack- 
aging papers. 

The synthetic nylon paper is almost 
impossible to tear by hand and is 
many times stronger than paper made 
with rags or wood pulp, according to 
the producer. In addition, it is highly 
resistant to chemical attack, absorbs 
very little moisture and resists the ac- 
tion of molds, bacteria and light. 

Among the applications suggested 
are tracing papers, maps, records, 
heavy-duty bags, filters for corrosive 
liquids, and packaging chemicals. 

(Continued on page 190) 


MANUFACTURERS’ EARNINGS 


PERIOD 
COMPANY MONTHS ENDED 
Alurninum Co of America June | 
American Machine & 

Foundry June 
Bethieherm Steel Co June 
Blaw-Knox Co June 
Carnbustion Engineering June 
Copperweid Steel Co June 
Cornell-Dubilier Electric 9 June 
Dow Chemicai Co May 
Du Pont June : 
Elliott Co June 
Fairbanks, Morse & Co June 
General Cable Co June 
Foster Wheeler Corp June 
General Motors June ; 
Gulf Oil Co June 
Orangeburg, Mfg June 19 
June 30 
June 30 
June WO 


June 


Radio Corp of America 
Revere Copper & Brass Inc 
Rorne Cable 

Shell Oi) Co 

Square D 

Standard Oil Co of N. J 

St. Joseph Lead Co June 
Texas Co June 
U. S. Rubber Co June 0 
U. S. Steel Corp June 30 
Westinghouse Electric June 30 
White Motor Co June 30 


Seweeteonee 


June 30 
June #0 


e 


Note a) Based on shares outstanding at close of the period 


of shares outstanding during the period c 
to reflect two-for-one stock split in June, 1955 
realized on the sale of @ capital asset 


$36 027 


4 000 


6 
124 8: 845 
19 


Based on shares now outstanding 


EARNINGS PER 
NET INCOME COMMON SHARE 
1955 1955 1954 


642 $1.72 


on 
= 


661 
19 


000 
350 
Ys 334 
933 527 
223 536 662 
381 280 
414 004 
wm 633 
1932 590 
303 979 
950 657 
su 455 
%1 383 
000 

27 
000 
790 
000 
54, 3,435,549 
816 


57 
25 
62 
8O 
14 
61 


wn Fe 


eewwwnwoees 


ed 


- 
nw 
VNNnNe ee wo 


z 


+ 2 


192 


442 , 587 
77 114 
29 5,359 0m) 
2,908 506 443.705 


or wwen ane = 
wwe nw we & 


b) Based on average murnber 
d) Adjusted 
¢) Inchudes non-recuring net profit of $8,184,530 
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Where 
would you get 
condenser tubes... 


world 7 


testing 


Jersey Central Power & Light Co. has what is re- opment Group are constantly and ex- 


ported to be the world’s longest steam condenser 
in the Raritan River station, Sayreville, N.J. For 
this huge job, they chose Chase 60-foot Cupro- 
Nickel condenser tubes. 

Good reason for this! Years and years of valu- 
able condenser tube experience, coupled with mod- 
ern, expert research facilities, have made Chase 
a leader of long standing in this field! 


Specialists in the Chase Research and Devel- 


perimenting—fighting corrosion problems in the 
laboratory and in the field. 


Shipped from Chase mills in Waterbury, Con- 
necticut and Cleveland, Ohio, literally millions of 
pounds of Chase Condenser Tubes have passed the 
toughest test of all—dependable, trouble-free serv- 
ice on the job! Like Jersey Central Power and 
Light Company, you, too, can add extra years to 


condenser tube life. Simply insist on Chase! 


The Nation's Headquarters for Brass & Copper 

Atary Chcage Detret et Angeves few fort w. lows 
Anant Ccmnat Gand Ragets°  wnckon Praadeigh a Sen framers 
Bat mar Convetand Kousten  canage 1 Pottate eg? Seattie 


Chase # 


BRASS & COPPER CO. 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Barter Cotes ne anager s Newer Ps owunce Petertery 
Charette’ ene fenees City, ie. ew Griese tocterte * sates office mty ) 


WATERBURY 20, CONNECTICUT ~- 
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@ Reaches hard to get at spots 


@ Bores holes up to 10 feet 
deep from any truck position 


@ Low cost—easy to use— 
easy to transport 


@ Industry tested and accepted 


10,003 Minnetonka Boulevard 





IN THE FIELD as in laboratory tests 

. Grapo Galvanized Steel Strand 
proves itself capable of withstanding 
severe punishment. Steel's inherent 
strength and durability are combined 
with definite economies in every size 
and grade of @rapo Steel Strand. 
You'll find the heavy, ductile, tightly- 
bonded zinc coatings, applied by the 
famous @rapo Galvanizing Process, pro- 
vide lasting protection against corrosion. 


Contact your jobber of Crapo 
Galvanized Products or write 
direct for further information! 


INDIANA 


w ® 


MPAWN YT 





7-E.Leet PRODUCTS, INC. 
















When your derrick truck is equipped 
with a Tel-E-Lect Digger, your crew 
can dig a hole and set a pole in less than 
five minutes! This rugged auger, sus- 
pended from a front or rear mounted 
derrick, is raised or lowered by the 
winch line. Auger rotation power is 
supplied through a telescoping drive 
shaft connected to the PTO. 

This efficient digger reaches up on a 
hill, down into ditches, or across ob- 
stacles . . . anywhere up to 20 feet be- 
hind the truck. The interchangeable 
hardened steel augers, 8” to 20” in dia- 
meter, are built to operate under the 
most rugged soil conditions. 


Minneapolis 16, Minnesota 


Every Kind 
Quick Delivery 


Plates, Structurals, 


Bars, Sheets, Tubes, etc. 


Carbon, Alloy, Stainless 
Steels, Babbitt Metal. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: 

New York, Boston, Philadelphic, Char- 

lotte, Detroit, Cincinneti, Cleveland, 

Pittsburgh, Buffalo, Milwaukee, Chicago, 

St. Lovis, Seattle, Spokane, Los Angeles, 
Sen Francisco 























_Nylon Paper 


(Continued from page 188) 


At present, the cost of making pa- 


per from nylon is as much as 50% 


higher than from rag or wood pulps 
depending on type of paper desired. 
However, according to Riegel, costs 
can be expected to decrease as produc- 
tion increases. 


Subalox Has New Colors 


Subox Inc of Hackensack, N. J. is 
presenting its Subalox metal protec- 
tive paints in ten new colors, as well 
as the familiar Gun Metal, Mouse and 
White Metal Grays, and Olive Drab. 
The new pastel and more decorative 
colors have a basic gray undertone 
and are suitable also for color styling 
exterior installations. Unit substa- 
tions can be made attractive so that 
they blend in with residential neighbor- 
hoods. 


SALES ASSIGNMENTS 


Company Staffs 

Hubbard & Co has appointed Fred T. 
Campbell manager of the district com- 
prising most of Virginia, the Carolinas, 
and a section of West Virginia. Since 
1952 Campbell has been assistant to that 
district's manager, the late James P 
Spicer. 





Industrial Models, Inc, has named J. J 
Zimmerman New York manager and 
R. E. Engler Cleveland manager. 


Moloney Electric Co has announced that 
William C. Dorn has joined the com- 
pany’s Philadelphia district office 


RT&E Co has appointed S. W. Stockwell 
representative in the New England area 
to handle the company’s line of dis- 
tribution transformers, regulators, lightn- 
ing arresters, and protective equipment 
Stockwell has been active in electrical 
sales and service in New England for 25 
years. 


Westinghouse Electric Corp has ap- 
pointed Edward K. Rice apparatus sales 
representative in Utica, N. Y., to suc- 
ceed S. A. Eyres, who has been trans- 
ferred to the Buffalo office. Since 1947 
Rice has been in charge of Westing- 
house's Albany sales office 


Representatives 
J. F. Pritchard & Co has named Tate 
Engineering & Supply Co, Inc, of Balti- 
more sales representative for the state 
of Maryland 
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Reduce power plant costs 
with this oil maintenance program 
NEW, FREE ALCOA BOOK TELLS HOW " 











This new Atcoa book brings you the latest developments on the use of 
A.Lcoa® Activated Alumina for maintenance of insulation oil and lubricants. 
Illustrated with 33 photographs, designs and diagrams, this 5% x 8% inch 
book contains 120 fact-filled pages. 

Over a period of many years, ALCOA has developed suitable procedures 
for the maintenance and reclamation of power system oils, using ALCOA 
Activated Alumina. Results have thoroughly established the effectiveness 
and value of these methods. The manual provides complete, detailed in- 
structions for the installation and operation of this amazingly efficient 
program for power system oil maintenance. Write today for your copy of 
the valuable book. 


HOW TO GET YOUR FREE COPY 


Write on your company letterhead for Activated Alu- 
mina Maintenance Program-——Power System Oils. 
ALUMINUM COMPANY OF AMERICA, CHemicats Drvi- 
SiON, 718-H Alcoa Building, Pittsburgh 19, Pa. 


ALCOA ¢ 
CHEMICALS | 


ALUMINUM COMPANY OF AER Om 


_ 
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A. AC Dielectric Strength 
B. Neutralization Number Value 
C. interfacial Tension Tests 
D. Other Tests 
a. Power Factor Tests 
b. Moisture Tests 
c. Viscosity 
d. Pour Point 
e. Flash Point 
{. Steam Emulsion Number 
Color 


E. few Tests 


1. Sludge Content of Oils 
2. Accelerated Ot! Oxidation Tests 
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NEWS ABOUT PEOPLE 





Northern Penn Power 
Elects Beirne President 


John F. Beirne, vice president of Northern Pennsylvania Power Co, has 
been elected president of the company, a subsidiary of General Public Util- 
ities Corp. He succeeds David R. Smith, who has retired after 44 years tn 
the utility field, but continues as a director. 
The new president has held positions in the operating and sales depart- 
ments of Northern Penn Power since 1925. Two years ago he was elected ‘ 
vice president of the utility. Beirne has also been associated with Public 
Service Electric & Gas Co, Newark, N. J., and has worked in Cuba for 
American & Foreign Power Co, Inc. 


J. F. BEIRNE 





Sands Becomes VP of Duke Power 


Duke Power Co has elected Alexander H. Sands, Jr, of the utility's New 
York office, to a vice presidency in the company. 

A graduate of Richmond College, Sands joined the Duke interests in 1910 
und was elected a director of Southern Public Utilities upon its organization in 
1913. He was subsequently made a director of Duke Power and was later 
ippointed assistant secretary of the utility. From that post he was advanced 

the vice presidency 

An officer of more than 35 companies, Sands has participated in the organ- 
ization and administration of Duke Power, The Duke Endowment, and Duke 


University 





A. H. SANDS, JR 


Budd Subsidiary Names Grauer VP 


Frederick M. Grauer has been elected vice president of Continental-Diamond 
Fibre Division of Budd Co, Inc. He will have responsibility for the Budd sub- 
sidiary’s marketing program, including domestic and export sales, market 
research, sales services, and advertising. 

Graver comes to Continental-Diamond Fibre from the parent company 
where he was associated with the new products department. Previously he had 
been with Florence Thread Co, Inc, a supplier of insulating material to the 
electrical industry. He was president, general manager, and a director until 
the company was sold in 1953 and subsequently liquidated 


F. M. GRAUER 





(More News About People on page 194) 
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Reduce hardware replacement costs 
with USS COR-TEN Steel 


+ that is 50% stronger* 


has 4 to 6 times the resistance to 
atmospheric corrosion 


> will last far longer than carbon steel 


ITH MODERN PRESERVATIVE TREATMENT 

your poles now will last at least 40 years. 
In contrast, ordinary pole line hardware will 
frequently rust out in half that time or less, 
must be replaced at least once—sometimes 
twice—during the life of the pole. That can 
run into big money. 

Your own records will show you that it’s 
not the hardware but the cost of replacing it 
that makes replacement a costly business. It 
takes time to get the crew to the job, to ar- 
range for power interruptions, to replace the 
old hardware, to reload the truck and move 
on. Compared to the cost of the labor, the 
new hardware actually costs very little. 


The obvious solution is to install steel 
hardware that will require less frequent re- 
placement—or no replacement at all—keep- 
ing it ideally balanced with the service life 
of the pole. 

USS Cor-TEn Steel offers a logical means 
of obtaining this highly desirable result. 

Because of its proved high resistance to 
atmospheric corrosion — the arch enemy of 
pole line hardware -- Cor-Ten Steel, with a 
coating of galvanizing, can confidently be ex- 
pected to match the service life of a creosoted 
pole in rural, industrial, or marine atmos- 
pheres. And Cor-Ten’s 50% higher yield 
point is also effective in maintaining service 
life before minimum strength requirements 
are reached. 

*50°, higher yield point 


Here cre typical examples of USS COR-TEN Stee! pole 
line hardware thet has been installed during the lost 
few yeors for use in industrial areos where its odvon- 
toges ore perhaps most morked. It is offered in a wide 
variety of items by prominent hardware monufacturers 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO 
WATIOWAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREMOUSE DISTRIGUTORS 


UNITED STATES STEEL CxPOsT CowranyY, GtW YORE 


USS COR-TEN HIGH Strength STEEL 


ee ee Te a ek ee oe ee i 


S-1881 
SannEEEEEEEEEEEEEEEEEEEeEe 

















IT’S THE 


NEALE MODEL “K” 
Only the 


Model “K” Spinner 
PLACES & SPINS 


SINGLE CABLES 
Into 


COMPACT UNIT 


£ 
inet 
WS 


WRITE FOR 
LITERATURE 
AND PRICES 


_CABLE 
SLA 


EQUIPMENT CO. 
DU cela ie- we Wd S 
ate) CUTS) 


ail eke 


OVERSEAS SALES 


Ericsson Telephone Sales Corp 
of New York 


Avtomatic Electric of Canade 
Pirelli of Great Britain 
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PERSONAL BRIEFS 


Edward R. Moore has been promoted 
from assistant manager to manager of 
engineering for Detroit Edison Co to 
succeed Howard P. Seelye who re- 
tired after 39 years with the utility. 
Seelye, a specialist in system engineer- 
ing planning, became chief engineer 
in 1949 and manager of engineering 
in 1952. 





Los Angeles section of American In- 
stitute of Electrical Engineers has re- 
cently elected officers. New chairman 
is William S. Peterson, assistant gen- 
eral manager and chief engineer for 
Los Angeles Department of Water & 
Power; vice chairman is Phillip L. Sav- 
age, General Electric Co’s manager of 
installation and service engineering, 
Pacific Southwest District; and secre- 
tary-treasurer is Harry A. Lott, execu- 
tive engineer for Southern California 
Edison Co 


Kenneth R. Williams, superintendent 
of the Starbrick, Pa., power plant of 
Pennsylvania Electric Co, has resigned 
to accept a position with Burns and 
Roe, Inc of New York. 


Northern States Power Co has made 
Nathan S. Haw manager of rural de- 
velopment. For the past four years, 
Haw has been director of the Minnea- 
polis Chamber of Commerce agricul- 
. . George T. Bier- 
lin has been appointed executive secre- 
the Delaware Public Service 
Commission. He succeeds W. Rodney 
Price who recently resigned 


ture department . 


tary of 


F. C. C. Brash has been promoted 
from superintendent to manager of 
Gulf Coast Division, Mississippi 


Power Co. He succeeds John Dalier 
who has retired after 30 years as divi- 
sion Eastern Shore 
Public Service has named L. B. Moore 
engineer to fill the vacancy 
the retirement of Ndward 


manager 


rate 
created by 


Niemann. 


General Electric Co has named Vice 
Admiral Willard A. Kitts, USN (re- 
tired), acting general manager of the 
atomic power equipment department. 
He was promoted from manager of 
industrial atomic products study 


Albert Bauer has joined Pacific Power 
& Light Co as assistant chief engineer. 
He was with the Corps of Engineers 
during construction of Bonneville 








TO erect and 
now ‘maintain 
= transmission 
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NEMAN’S 
HANDBOOK 


By EDWIN 8B. KURTZ 


{ Blectricet Enginerring and Head 
p ef Department, 
State Uniwersity of lowe 


Third Edition. 
28 pp. : 
Ja20 “iws., $10.00 


Professor 






l SE this beok as others 


have: to check your 


methods against the w« 





steadily for higher grades 
and higher pay 


uses hundreds of 
illustrations latest 


The treatment is thor- on 
ough, giving practical me- 
theds backed up with over 
1000 illustrations, tables, 
liagrams charts, and 
ther explanatory and ref 
erence aids. Even a section of self-testing ques- 
ne and answers is included to help you attain 
mastery of the various topics. Of the 38 big 
mn the Handbook, 12 
ne ral electricity, 20 to line 
*, and 6 to safety 


Handbook gives 


information 

— 
materials, testing, 
inspection, and re- 
pair work 





are devoted to 
construction and 








You have up-to-date 
information on in- 
stalling transformers 
and lightning arrest - 
ers, tower-line erec- 
tion, rural line con- 
struction and main- 
use of rub- 
ber protective equip- 
ment, signals for line 


Third Edition now 
completely up-dated 


@ thorough rewriting, 
new material and re- 
visions make Hand- 
book 50% larger 

® virtually all new ill- 
vstrotions show to- 
day's practices and 


tenance, 


equipment 

GO initden eee ‘ead. work, pole-top resus- 
rial on geur signals, citation methods, and 
resuscitation meth- many other subjects 
ods, rural lines, and 
electrical foreaulos 


Mail Coupon Today 


and calculations 


10 DAYS FREE EXAMINATION 


1 McGraw-Hill, Att: H. W. Bubrow 





write MeGrew- Hl Int'l, NY ¢ w-s.22 


} 
| industria! and Business Book Dept | 
327 W. 41 St., NLY.C. 36 
| Send me Kurtz's Tas Linewan's Hawpeoox for ie | 
| jays’ examination on approval. In 1¢ days I will send | 
$14.60 plus few cents for de . costs of returr 
j book postpaid. (We pay delivery costs MW you send | 
remittance with this coupon same etamination and 
| return privilege ] 
Print 
| Name | 
| Address 
City z State | 
| Company | 
Position 
| Por orice and terme outeide U & | 
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Dam, served as general manager of ; 
Consolidated Builders, Inc, in the 
building of Detroit Dam, and in 1950 | 
became executive vice president of | 
Woodbury & Co. . . . British Columbia 
Power Corp has elected Dr H. L. 
Purdy a director. He is executive vice 
president of BCP’s subsidiary, British 
Columbia Electric Co. 


T. A. Bedford has joined Kaiser En- 
gineers Division of Henry J. Kaiser 
Co as vice president. An engineer 
with Kaiser during construction of 
Hoover and Grand Coulee Dams, 
Bedford has been a vice president with 
Kaiser Motors Corp. 


Westinghouse Electric Corp has ap- 
pointed V. B. Baker of the engineer- 
ing headquarters staff to the new posi- 
tion of assistant engineering manager, 
executive department, East Pittsburgh 
Division. 


OBITUARY 


Hardage L. Andrews, 65, died Aug. 4 
in New York, N. Y. He was associated 
with General Electric Co for more 
than 40 years and retired in 1951 as 
executive vice president in charge of 
industrial products and lamp opera- 
tions. 


Izaak W. Killam, 70, died Aug. 6 at 
Cascapedia, Quebec, Canada. He was 
president of International Power Co, 
Ltd, of Montreal from its incorpora- 
tion in 1926 until his retirement in 
1953. 


John C, Mahoney, 77, retired superin- 
tendent of General Electric Co’s tur- 
bine installations, died Aug. 2 at 
Schenectady, N. Y. As a turbine 
inspector he installed the GE turbines 
which supplied power to operate the 
Panama Canal locks. 


Clifford Miller, 55, died Aug. 1 in 
New York, N. Y. He was head of the 
lighting division in Consolidated Edi- 
son Co of New York, Inc’s sales en- 
gineering bureau and chairman of 
Edison Electric Institute's lighting 
committee. 


Coleman L. Nicholson I, 61, general 
sales manager and secretary of Pass & 
Seymour, Inc, died Aug. 4. For many 
years he had served as chairman of 


before you buy an aerial platform... 
check these outstanding 
advantages of GIRAFFE 


MORE SAFETY — With ovtriggers, 
Giraffe lifts 1000 Ibs., any radius, any 
boom position.* This extra capacity, 
plus thorough insulation of platform, 
means extra safety for workmen aloft. 


MORE EFFICIENCY — Giraffe’s crane- 
like, turntable design enables it to lift 
450 Ibs., with no outriggers, making pos- 
sible tremendous time and labor saving 
on any job where truck must be moved 
frequently. 


MORE STABILITY — Because it is 
built to take extra heavy loads, Giraffe’s 
stressed, high-tensile steel boom provides 
amazing stability. Bobbing and weaving 
are no problem to men on Giraffe’s 
platform. 


MORE USEFULNESS — Cross arms, 
transformers, heavy tools . . . Giraffe not 
only takes men up to heights of 40 feet, 
but these items and many others as well. 
Again, it’s Giroffe’s extra capacity that 
gives it extra usefulness. 


*With foot controls on platform, or hand controls ot 
ground, operator con rotate boom 360°, continvevsly, 
in either direction. Also, upper and lower boom sec- 
tions con be operated independently or beth at 
some time 


WRITE FOR BROCHURE — See why 
Giraffe is today’s best buy .. . by fur 

in aerial equipment. Your request will 
bring fully-illustrated, 8-page brochure 
by return mail. 





MANUFACTURING CO. 











Room 15, 300 West 79th Terrace 
KANSAS CITY, MISSOURI 4 


the wiring device section of National 
Electrical Manufacturers Association. | 
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IAOO crash land 


INTE RNATIONAL 


laternctioncl Hervester Builds MCCORMICK® Form Equipment ond FARMALL® Tractors tadustrio! Power... Refrigerators ond Freezers 
Top TV comedy! Ronald Colman and Benita Hume in “The Halls of ivy,” CBS-TV. See your paper for date, time and channel. 
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ings a minute... 
to save you the BIG money 





TRUCKS 


ELECTRICAL WORLD e@ 








Here’s a beating your truck will never 
have to take. This INTERNATIONAL Truck 
is pounding over the Belgian Block course 
a torture track so bumpy that, at only 
12 miles per hour, the wheels slam up and 
down 1,400 times a minute. It is so rug- 
ged that a new driver takes over after 
each 20 miles of the 400-mile test. 


We torture INTERNATIONAL Trucks this 
way to be sure that the sheet metal, cabs, 
springs, and all running parts will stand 
up longer under the worst kind of punish- 
ment. So that our trucks will have utmost 
roadability, minimum wheel fight, maxi- 
mum comfort. It’s all a part of INTERNA- 
TIONAL all-truck engineering and design 
to save you the BIG money — the operat- 
ing and upkeep money. 


INTERNATIONAL engineers are never 
called on to adapt passenger car engines 
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or components to truck use. As a result, 
every INTERNATIONAL is built with extra 
margins of strength to save you the BIG 
money in the long run. 

Proof of these savings comes from the 
cost records of operators who have made 
INTERNATIONAL the heavy-duty sales 
leader for 23 straight years. And the same 
engineering that piled up this record 
stands solidly behind every INTERNA- 
TIONAL model. 

Yet with this extra value, INTERNA- 
TIONAL Trucks are often priced as low, 
and sometimes lower than comparable 
models of other makes. Before you buy 
any truck, let your INTERNATIONAL 
Dealer show you the right INTERNATIONAL 
for you — all-truck built to save you the 
BIG money! 


INTERNATIONAL HARVESTER COMPANY + CHICAGO 





You save the BIG money in utility service hauling with all-truck built 
INTERNATIONALS. 9 light-duty models with Service-Utility body, 2 four 
wheel-drive models and 9 medium-duty chossis to 16,000 Ibs. GVW. Axle 
and transmission ratios for every need 


All- Truck Built 
to save you 


the BIG money! 
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MEETINGS CALENDAR 


An extended list of coming meetings appears in the last issue of each month 


AUGUST 


STANFORD RESEARCH INSTITUTE—Sympo- 
sium on Electronics in Automatic Produc- 
tion, Sheraton-Palace Hotel, San Francisco, 
August 22-23. 


WEST COAST ELECTROWIC MANUFACTUR- 
ERS’ ASSOCIATION—1955 Wescon Show, 
Fairmount Hotel, San Francisco, August 
24-26. 


SEPTEMBER 


SECOND WESTERN AREA DEVELOPMENT 
CONFERENCE—sponsored jointly by Stan- 
ford Research Institute, the American In- 
dustrial Development Council ond the 
Pacific Northwest Trade Association, Mult- 
nomah Hotel, Portland, Ore., Sept. 8-9. 


ROCKY MOUNTAIN ELECTRICAL LEAGUE— 
Annual Fall Convention, Grand Teton 
Lodge, Jackson Hole, Wyo., Sept. 11-14. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS—2nd Electrical Conference of the 
Petroleum Industry, Shamrock Hotel, Hous- 
ton, Tex., Sept. 12-14; Industrial Elec- 
tronics Conference, Rackham Memorial 
Auditorium, Detroit, Sept. 28-29. 


ILLUMINATING ENGINEERING SOCIETY— 
National Technical Conference, Cleveland, 
Ohio, Sept. 12-16 


INSTKUMENT SOCIETY OF AMERICA—10th 
Annual Conference and Exhibit, Shrine Ex- 
position Hall and Shrine Auditorium, Los 
Angeles, Sept. 12-16. 


EDISON ELECTRIC INSTITUTE—Accounting 
Division Organization Meeting with Amer- 
ican Gos Associotion, Netherlands Plaza 
Hotel, Cincinnati, Sept. 13-14; Industrial 
Relations Round Table Conference, Drake 
Hotel, Chicago, Sept. 19-21; Industrial 
Power & Heating Group, EE! Headquarters, 
New York, Sept. 22-23; Purchasing and 
Stores Committee, EE Headquarters, New 
York, Sept. 26; Transmission and Distribu- 
tion Committee, Jung Hotel, New Orleans, 
Sept. 29-30 


ASSOCIATION FOR COMPUTING MACHIN- 
ERY—Annual Meeting, University of Penn- 
sylvania, Sept. 14-16. 


PUBLIC UTILITIES ASSOCIATION OF THE 
VIRGINIAS—37th Annual Meeting, Green- 
brier Hotel, White Sulphur Springs, West 
Va., Sept. 15-18 


SYMPOSIUM OF ELECTRONIC AUTOMATION 
University of Pennsylvania, Irvine Audi- 


torium, Philadelphia, Sept. 19-20. 
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SOCIETY OF INDUSTRIAL PACKAGING AND 
MATERIALS ENGINEERS—10th Anniversary 
Meeting, Kingsbridge Armory, New York, 
Sept. 19-22. 


PENNSYLVANIA ELECTRIC ASSOCIATION— 
Annual Meeting Benjamin Franklin Hotel, 
Philadelphia, Sept. 20-21. 


NATIONAL INDUSTRIAL CONFERENCE BOARD 
—Marketing Meeting, Waldorf-Astoria Ho- 
tel, New York, Sept. 21-23. 


MISSOURI VALLEY ELECTRIC ASSOCIATION 
—Accounting Conference, President Hotel, 
Kansas City, Mo., Sept. 22-23. 


SOUTHEASTERN ELECTRIC EXCHANGE—Engi- 
neering & Operation Section, and Subcom- 
mittees, Charlotte Hotel, Charlotte, N. C., 
Sept. 22-23. 


NATIONAL ASSOCIATION OF ELECTRICAL 
DISTRIBUTORS—Pacific Zone, Annual Con- 
vention, Empress Hotel, Victoria, B. C., 
Sept. 25-28. 


SYMPOSIUM ON ELECTRONIC AUTOMATION 
—University of Pennsylvania, Irvine Audi- 
torium, Philadelphia, Sept. 26-27. 


ATOMIC INDUSTRIAL FORUM, INC—Ist 
Trade Fair, Sheraton-Park Hotel, Washing- 
ton, D. C., Sept. 26-30. 


STANDARDS ENGINEERS SOCIETY—4th An- 
nual Meeting, Hotel Statler, Hartford, 
Conn., Sept. 29-Oct. 1. 


OCTOBER 


EDISON ELECTRIC INSTITUTE—Meter ond 
Service Committee,- Hotel Syracuse, Syra- 
cuse, N. Y., Oct. 3-5; Prime Movers Com- 
mittee, Hotel Cleveland, Cleveland, Ohio, 
Oct. 3-5; Electrical Equipment Committee, 
Shoreham Hotel, Washington, Oct. 17-18. 


NATIONAL ELECTRONICS CONFERENCE, INC 
Hotel Sherman, Chicago, Oct. 3-5. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS—Fall General Meeting, Morrison 
Hotel, Chicago, Oct. 3-7. 


INDIANA ELECTRIC ASSOCIATION—Annuo!l 
Convention, French Lick Springs Hotel, 
French Lick, Ind., Oct. 5-7. 


PUBLIC INFORMATION PROGRAM—Work- 
shop Conference, Chase-Park Plaza Hotels, 
St. Louis, Mo., Oct. 5-7. 


MISSOURI VALLEY ELECTRIC ASSOCIATION 
—Sales & Rural Conference, President Ho- 
tel, Konsas City, Mo., Oct. 5-7. 


CANADIAN ELECTRICAL MANUFACTURERS 
ASSOCIATION—1 1th Annual Meeting, Sher- 
aton-Brock Hotel, Niagara Falls, Ontario, 
Conada, Oct. 5-7. 


INTERSTATE POWER CLUB—Meeting, Hotel 
Martinique, New York City, Oct. 10. 


OKLAHOMA UTILITIES ASSOCIATION—Elec- 
tric Light and Power Division, Eastern Sec- 
tion, Okmulgee, Okla., Oct. 13 and West- 
ern Section, Norman, Okla., Oct. 14; Ac- 
counting Section, Lawton, Okla., Oct. 21. 


FUND FOR PEACEFUL ATOMIC DEVELOP- 
MENT, INC--International Atomic Energy 
Exhibit, Carnegie Endowment International 
Center, New York City, Oct. 20-Nov. 3. 


NATIONAL INDUSTRIAL CONFERENCE—Boord 
Meeting, Waldorf-Astoria Hotel, New York, 
Oct. 20; Special Atomic Energy Confer- 
ence, Waldorf-Astoria Hotel, New York, 
Oct. 26-28. 


NORTHWEST PUBLIC POWER ASSOCIATION 
—Power Use Section, Seattle City Light 
Auditorium, Oct. 20-21. 


SOUTHEASTERN ELECTRIC EXCHANGE—Ac- 
counting Conference, Hotel San Carlos, 
Pensacola, Fia., Oct. 20-21; Sales Confer- 
ence, Biltmore Hotel; Atlanta, Ga., Oct. 
27-28; Public and Employee Information 
Section, Biltmore Hotel, Atlanta, Oct. 27. 


POWER BRIEFS 


@The United States will contri- 
bute $3.5 million toward a $65-million 
hydro project near Chittagong, East 
Pakistan. The plant on the Karnafulli 
River, scheduled for completion in 
1959, will double the Province’s power 
output and will provide a year-round 
water supply for agriculture. 

@ The ninth generator at McNary 
Dam has been cut into the Bonne- 
ville Power Administration's line. The 
70,000-kw unit boosts McNary’s out- 
put above 700,000 kw. Final comple- 
tion is expected ahead of schedule in 
late 1956 with installation of the 
fourteenth unit. 

@ Preliminary work has begun on 
installation of the fourth unit of Cin- 
cinnati Gas & Electric Co’s Walter C. 
Beckjord Station on the Ohio River. 
The 172,000-kw unit, largest in the 
system, will bring the station’s capa- 
city to 500,000 kw. 
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165 MVA? 300 MVA? 500 MVA? 


This transformer is rated 300,000 kva, 
161 kv, the highest capacity unit 
shipped to the industry at tl 
Only seven years ago the maximum 
capacity we could build into a tank this 
size would have been 165,000 kva. To 
day we can build a transformer of 
500,000 kva small enough to be trans 
ported and installed economically 
Research makes transformers like 
this possible: research in core steel, 


1s writing 


insulation, winding configuration and 
cooling. Modern tools such as ele 
tronic calculators, electromagneti 
models, and the sound laboratory 
assist by making new data availablk 
with unbelievable speed and accuracy 
At General Electric the results of this 
research make higher capacity, higher 
voltage transformers available when 
you need them 


Progress /s Our Most Important Product 
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installed and wired, except 
for the motor drive. All external wiring 


vas pre-cut to the proper length and 


i G-E transfor sembled, 


1 $2700 dividend 
ess to install than 
fitted with terminals 
These are a few of the reasons why 
There is n important savings are being realized by 
itilities who factor in the cost of instal 

purchase price 


was shipped in lation along with the 
Are you getting these savings for your hala 


x r 
nother nit h ng the same rating 
ite, but made by 


tank, req ; 
! ompany? General Electric Company, 


The load tay 
as factory : Schenectady 5, N. Y Transfor a 
mer 
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Pacific P&L Clash 


. . . with competing municipal 
system of Springfield, Ore., is 
mediated by lay committee 


ae Quick, Bony Storie. Engine is ot- 
‘ reody wormed up, with full power, 
Recommendations aimed at adopt- electric pre-heater condy fer the read. 


pulls down high winter costs 


ing “some type of working arrange- 
ment whereby the duplicating costs 
would be avoided” by the competing 
systems of Pacific Power & Light Co 
and the municipally operated electric 
service of Springfield, Ore., have been 
made by a lay advisory committee to 
the city’s utility board. 

The report followed a year-long 


study into questions involving pur- Warm Engines end need for heated termingls. KIM does not interfere with 


chase of the electric and water fa- circulating systems or use of onti-freeze. 
Four Sizes—quickly installed on trucks, tractors, autos or stotionary engines 
cilities operated by PP&L or sale of —diesel or gas. 


the municipal system to the company. KIM HOTSTART electric pre- 
The committee concluded “the only heaters are sold and installed 
fair way” to effect a purchase “is to by leading automotive sup- 
place a bond issue before the people a . : 
a pliers. Get the jump on cold 
for the purchase” of PP&L. ; 
weather trouble by seeing 


In event the bond issue fails, the h os ial Sol 
nforma- 
committee recommended no action. Vie Electric Plug-in, KIM draws them for Getat 1 


“4 Bente ; is : 
Any action to sell municipal power to ee aoa yo yp Bae mon ". ton, or write for literature. 


PP&L should be instigated by initia- onother point. 
tive petition since it was by vote of KIM HOTSTART MANUFACTURING CO. 


West 917 Sroadway, Spokane |, Washington 
the people that municipal power was 


organized.” 

[he lay committee thought a stale- 
mate “the most likely outcome.” In 
that event, the group suggested “that 
the utility board immediately ap- 
point a committee . (to) meet with 
a similar group from PP&L and 
adopt . . . some type of working ar- 
rangement whereby the duplicating 


costs would be avoided.” 


“Wasteful Experiment” 


PP&L serves 2,380 customers, all 
the industry and commercial users; 
the municipality serves 2,500, mostly 
residential. Pacific paid $75,782 in 
city, school and Willamalane park 
district taxes the year ending June 30, 
1954, and $6,295 to school and park 
outside the city. The municipal sys- 
tem paid $6,000 in lieu of taxes 

*rior to filing of the study, PP&l 
President Paul B. McKee proposed 
that the issue of public vs private 
power in Springfield be decided by a y 5 


et 8S) 


vote. But Mayor E. C. Harms, Jr, 

said he opposed a “popularity con- SWITCHBOARD & DEVICES CO 

test.” CANTON, OHIO 
McKee called municipal power in A subs:diary of 

Springfield a “wasteful experiment” oes Ay aD 

and added “somebody better figure 

on paying some extra taxes if the 

municipal system puts us out.’ 
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ssito SEARCHLIGHT SECTION woveensinc 


JSINESS 


UNDISPLAYED RATE: 


$1.50 a line, minimum 3 
@veroge words os a line 


PROPOSALS, $1.50 a line an insertion 


lines 


BOX NUMBERS count os one line additional in undisployed ads 


in edvance for 
not including proposols 


DISCOUNT of 10% if full payment is mode 


secutive insertions of undisployed ods 


OPPORTUNITIES 


To figure advance payment count 5 


EQUIPMENT 


DISPLAYED RATE: 


The advertising rote is $14.00 per inch for all advertising appearing on 
other than o contract basis. 


Controct rates quoted on request. 


AN ADVERTISING INCH is mecsured % inch verticolly on one column, 3 


fovr con- 


Displayed Style. 


columns—30 inches—to a page. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 


SEND NEW ADVERTISEMENTS TO: 330 W. 42 St., N. Y. 36, N. Y., for Sept. 5th issue closing August 26th 


Medium sized Indiana electric 
utility serving metropolitan area 
with good growth prospects has 
opening for graduate Electrical 
Engineer. 


Qualifications consist of training and some 
experience in the mathematica! and prac- 
tical application of relays and ed 
equipment, power system faults, stability, 
losses, control, equipment connections and 
equipment characteristics. 

Salary commensurate with experience and/ 
or training. 

P-7152, Electrical World 
330 W. 42 St.. New York 36, N. ¥ 


ELECTRICAL ENGINEER 


. to operate large A-C Network Calcula- 
tor. Must be experienced in system plan- 
ning and power system analysis. Salary 
open. Write to Personnel Director. 


THE FRANKLIN INSTITUTE 
20th & Parkway Phila. 3, Pa. 


REPLIES (B 
VEW YORK 
CHICAGO ‘@ 
BAN FRANC! 68 Poe 
LOB ANGELES 2111WUarh 


aco 


POSITIONS VACANT 


Distribution Engineers—Twe competent grad- 
ate electrical engir 7 ze to 4 with 
minimum & yea xy nee desigr ra- 


ope 
f fac 


Electrical Engineers—Power Major—Several 
: tanta ana r r Ae tants minimum 
ears experi« 

experienced ir 
onaetructior 
ante and 

with me eats 
r pubiie u 

Latin Ameri« 


trave 


manutacturer 


nginee ae 


Design Engineer-——Connector 
»k g f Lie nine 
sity. Reply 
and mir 


Electrical 


POSITION VACANT 


Electrical Draftsmen—Nation-wide manufac- 


’ ele ‘ 4 m equipment has 


PROJECT ENGINEER 


Experience in developing and designing 
electric power connectors. ME. Degree 
preferred; E.E. acceptable. Age 25-35. 
Opportunity to grow with well established, 
expanding manufacturer. Salory, annual 
bonus, merit increases, retirement plan. 
Pleasant living and working conditions, 
modern plant, good schools in progressive 
community. Confidential. Write details 
—age, experience, education to Employ- 
ment Monoger. 


A. B. CHANCE COMPANY 


CENTRALIA, MISSOURI 


ELECTRICAL ENGINEER 
SUPERVISOR-TRAINEE 
nh maintenance and o 
) & sizable midwestern educatio 


t supervisor 


SELLING OPPORTUNITY OFFERED 


Wanted: manufacturer's agent te represent 
r f t connectors for the utility 
Territory open—Michi- 

RW-7400, Electrical 


ve of « rical 
» trade 
details 


Wanted: 


‘ f electr 


manufacturer's agent te represent 
ical connectors for the utility 
wholesale trade. Territory open—~-Texas 
the eastern boundaries of Wink- 
i Pecos, and Brewster counties 
tails. RW-7401, Electrical World 


POSITIONS WANTED 


Electrical Engineer. 25 years proven record 

{ shment in administration, design, 

nd ipe sion of construction, plant oper- 

and maintenance of private and Federal 
PW-7 4 Electrical Worid 


accomt 


Senior electrical engineer, age 37, heavy ex- 
wer distribution system plan- 

desires position 
or architectural con- 
al plant engineer 


analyses 


Your Inquiries to 
Advertisers Will 
Have Special Value... 


—for you—the advertiser—and the 
publisher, if you mention this pub 


lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable the 
publisher to secure more advertisers 
and—more advertisers mean more 
information on more products or bet- 
ter service—more value—to YOU 


August 22, 


ithe e« 


OFFICIAL PROPOSALS 


Bids: August 13 


Power Authority of the State of 
New York 


St. Lawrence Power Project 


ADVERTISEMENT FOR PROPOSALS 
FOR 
CONSTRUCTION OF 
LT CANAL CONSTRUCTION 
POWER 
SPECIFICATIONS NO. PA-5-14041 
ST. LAWRENCE CONTRACT NO. 21 


THE 
SAU 


LONG A 


NOTICE TO CONTRACTORS : The POWER 
AUTHORITY OF THE STATE OF NEW 
YORK will receive sealed proposals for 
nstruction of Long Sault Canal con- 
struction power near Massena, St. Law- 
rence County, New York, in the following 
ways 


(1) If brought it ' on on the day of 
receiving bids, until 30 AM. Eastern 
Daylight Saving Time on the 13th day of 
September 1955, 270 Broadway, Hearing 
Room C, on the 6th Floor, New York, New 


A.M. East- 
n the 13th day 
Authority's of- 
1300, New York 


2) If mailed in, until 10:15 
ern Daylight Saving Time 
of September 1955, at the 
fice, 270 Broadway, Roon 


e York 


New 
The proposals wil 
and read al th 


publicly opened 
aloud at » and at the ad- 
dress given in i 
The work inch 
proximately mile of 
4% miles of double 
wood pole transmissix 
the work will 
December 15 
Pilar Specifications and Proposal Forms 
the wor ill be on file in the Author- 
office r ffices of the Engineer 
Hall & 7230 Congress Street 
ton 10, Massachi and the Hydr« 
ectric Power Commis 1 of Ontario, 62 
Avenue, To to 2, Ontario, may 
by pros bidders during 
and nv obtained fron 
Authority 
2 Broadway 
rk 7, New York upor 


pa ent 


construction of 

single circuit 
circuit, 13.8 kv, 
‘ompletion of 
tired on or be 


ine, 4« 
req fore 


a fee 
tial set of « 
$5.00) dollar 

part 

sets nr 


CHAPIN 
ral Mar 


When Answering 
BOX NUMBERS . . 


to expedite the hondling of your correspend- 
ence ond ovoid confusion, please do not 
oddress «@ single reply to more thon one 
individee! box sumber. Be sure to address 
seperate replies for each advertisement. 
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SEARCHLIGHT SECTION 


SUBSTATION EQUIPMENT 


TRANSFORMERS 
VOLTAGE 
110 000— 460 
<oese—26088, 3 ph 
0000— 1 
66000 114000 — 13200 


DIESEL POWER 


IMMEDIATE SHIPMENT 
© PURCHASE OR RENTAL 
UNIT CAPACITIES—10 TO 2475 KVA 
A.C.—50 AND 60 CYCLES 
® ALSO D.C. UNITS 


A PARTIAL LISTING OF OUR INVENTORY 


Ties 


GD-4 
General Motors 8-268A 
om 


S214 
3-268A 
6-71 


A. G. SCHOONMAKER COMPANY, INC. 


DIESEL DIVISION, 50-52 CHURCH ST., NEW YORK 7, N. Y. 


TRANSFORMERS 


FOR SALE 


seeEsesesss 
Sissi 


33 : 


£00 3 ph ‘Unit Sab 
13800—600 3 ph. Unit Sub. 
13200-—2300 3 ph. Unit Sub 
13200— 2300, 3 ph. 
13200— 2400, 3 ph. ASKAREL 
13200-— 2400 

[—~2400, 4160 Y 
—2400 





— BUMMER HK HK URES SVEN BEEK NK UDO HK BUENO en~u 2 
’ 


t 2600— 230 11S 
2300—575, 3 ph 
ALSO:—FREQUENCY CHANGERS 
MOTOR GENERATOR SETS 
SYN. CONDENSERS 
OW CIRCUIT BREAKERS 


los Angeles— 
FEEDER REGULATORS, ETC. Walnut 3-4580 ANgeles 3- ne. 
FOR YOUR a NFEDS TR 


BREW, WOLTMAN & CO.,INC. | ' YNWERSAL Wire and Cable Co. 


52 Church St. New York 7, N. Y. 2664M N. Clybourn Ave., Chi 14, ti. 
EAstgote 7.4777 Code: UNIWIRE 


3—1000 Kva Mol. 11500-2400/4160Y 
500 Kva G-E 22000-2300 /4000Y 
333 KVA W-H 38000-7200/12470Y 
333 KVA G-E 33000-2300 /4000Y /6900/ 
119S0Y 





333 Kva Wagner 6900/11950Y-7200/ 
12470Y 


3— 250 Kva G-E 2415/2300-600 

6— 200 KVA G-E 13200-2400/2300 
6— 200 KVA G-E 13200-230/460 

3— 167 EVA W.-H 19200-2400/4160Y 
3— 167 KVA Wagner 2400-600 





Lc umassatianeniinaeneannl 


Specialist for 47 Years in— 


LARGE POWER EQUIPMENT 


Do you receive our stock list? Prompt ship- 


TRANSFORMERS WANTED 
ment from inventory. A.C. & D.C. Motors, 


Trenes sa, 986 Geta, Peoquency Chane. — — - —_ service on 
ers, Controls, Turbo-Generators and Circuit GS MENS GF Wensrermers 
Breakers. Attractive prices for rebuilt- 


queranteed equipment. Contact us before THE ELECTRIC SERVICE C0. 


purchasing. 5316 Hetzel St 


BELYEA COMPANY, INC. Ceashnnntl 22, Gite 
51 Howell St. Jersey City 6, N. J. 40 Years’ Dependable Service 


NEW TRANSFORMERS 


FOR SALE 


1—G.E. unit sub-station 2000/2300 kva 13200-4360 
grounded wye 2520 volts 2-2'.% tops = on 13,- 
200 V side, 3 phase, 60 cycle 10% = LAC in 
secondary winding disconnects, 5 ky circuit 
breaker cabinet with relays, automating recies- 
ing breaker. Control power transformer pot head 
for 4 ky circuit. 

Several (12% kya & 75 kya, 3 phase, 60 cycle, 
13200 volts Y, class A, 240x480 v secondary 
completely self protected. EEI-NEMA std. 


KANSAS CITY POWER & LIGHT CO 
P. O. Box 679 KC 41 Mo. 
R. A. GRAVES, Purchasing Director 


Many other items in stock. 





PERIODICALS 2—Turbo Generator Units GENERATOR 









Westinghouse turbine, Max. press. throttle Oe : 
A.1.E.£. transactions back-volume wanted to P.S.1.G., Bleeder Station 1102 P.8.1.6., Exh. OF Fairbanks-Morse Co. 
buy f ash. Ashlie E. 2 N.Y. P.8.1.G. Sate. St Ser. Nos.——-12750 € (2751. 
Pee zn 1875KVA 1500 KW 300 RPM 
W.H. AC gene., 1563 K.V.A.. 480 volts, 1880 ampe., 
PLANTS & PROPERTIES 60 cye., 3600 I..P.M., type SO-2G135, 80% P.F., 3 3 phase 60 cycle 2400 volt 
oh., Ser, Me.—-4055082-85 Single Bearing direct connected Exciter 
For Sale, Brick building app. 42x128 on W.H, DC exe., type SK, 16 K.W., 125 volte, 128 Formerly connected to 10 cyl Model 35E16 
corner lot front half two story suitable for 2 $ 26 ’ 
<iaie, ‘eon shane, tent nail. axabatelin amps 600 R.P.M.. trame 43, sty. No. 26196 in Good Condition 
garage and show room, general store, new fur- Still on fodn. In « dition. 
nace, modern struc ture. Bids will be received ines pea ouand oa io ands PRICE: $5,000.00 
up to September 16th, 1955 with right to ac- 
cept or reject all bids. Presently occupied t 
csiinaen Ladin tahen Seek Thandie teen PHILADELPHIA TRANSFORMER CO. A. G. SCHOONMAKER COMPANY, INC. 
erative, 224 N. Main 8t.. Wellington, Obie Box 566 Delton, Pa Ph.: 3-4811 P. O. Box 516 Seusalito, California 
Pmoror NERATORS 
TRANSFORMERS New and Used Equipment Available for 
NEW + REBUILT POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


T INVEN 
ELECTRIC EQUIPMENT CO 


Send for new list to 


EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 
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PUBLIC RELATIONS 


Peet 


every time you use Electricity, 


you bun COAL 


oo try Appaiact 


cotteced by ; a 


<! By Wire 


Avpe:chws wii ¥ and use 3 


the regan a serves 


required # 


vroduce the 


4m 6 cpeoment eters 


thes sense ehpe 


Mi Meer tome 


cal will be equal & 


+ working 4) howe per week for 530 weeks — and 


wager ond sclera 
$9 OOO me 
These « ou 
tan, Ctmat 
thet wages ohd meler em 
ve art in hag thew wey wate 
These are dollern 
Every hme vou wee electric 
ve the « own 9 
Bhect * oe 


By Wire 


\\ 


trecwy dnilers carculete 
j soles and boosting pedoction 


ty, you burn coal - 
youl Community end state 


eqeited & produce @ will amount 


through com 


payrag 


Peyutg ‘nes to provide public 
hurches and charhes 
which create better iying for everybody 


ond heip 


ELECTRIC POWER COMPARY 


Utility Ads Promote Coal 


Appalachian Electric's “Coal By Wire” theme in advertising 


campaign proves to be excellent public relations, sales tool 


Appalachi in Electric Power Co has 
been gaining excellent public response 
from an institutional advertising cam 
paign based on the significance of coal 


in ws service area 


Appalachian supplies electric serv 
ce to the bituminous 


nation § largest 


coal producing area. The company’s 
service territory embraces 21 
West 


counties in western Virginia 


counties 


in southern Virginia and 30 


Coal for many years has been the 


basic industry in much of 


Appala 
and today 1s basic to 


the economy of the West Virginia area 


chian's territory 


served by the company. In the com- 
days, the 


was its biggest customer and is still a 


pany’s early coal industry 
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large customer 
The company produces over 95 


of electricity from coal burning 


Steam-electric generating plants lo- 
cated in the coalfields of West Virginia 
ind has become coal’s bizgest cus- 
This year 


Appalachian will use over 3.5 million 


tomer in the area it serves 
tons of coal mined in its area. 

With these facts it was natural that 
relations depart- 
ment and their agency, Houck & Co 
of Roanoke, Va., should consider a 
theme for the 1955 institutional ad- 
vertising built around the partnership 
of Appalachian and coal. After con- 
several “Coal By 
was selected. The idea carried 


the utility's public 


sidering themes, 


Wire” 


(Continued from page 103) 


out in the series of ads is “Everytime 
You Use Electricity—You Burn 
Coal.” 

The basic story carried in all ads 
is Appalachian’s contribution to the 
economy of the coal industry, and the 
area it serves through its purchases of 
coal and the resultant payroll. The 
story has been told and illustrated in 
several different ways. 

Appalachian’s public relations de- 
partment reports “the reaction to the 
institutional or public relations adver- 
tising was little short of phenominal.” 
Proofs of all ads were sent to com- 
munity leaders in both states. Several 
hundred letters were received from 
these people and all of them were 
complimentary. 

West Virginia’s Gov William C. 
Marland wrote, “It is a very graphic 
example of the vision and imagination 
necessary if we are to protect the econ- 
omy of our communities.” Many 
newspapers commented favorably in 
editorials on the advertising and the 
“Coal By Wire” theme. 


Theme Helps Sales 


Subsidiary benefits came from the 
program when the company’s sales 
promotion department took up the 
theme and developed it into an effec- 
tive sales tool. Appalachian does not 
appliances but promotes their 
sale through dealers 

With the cooperation of members 
of Appalachian’s commercial depart- 
ment, a series of promotions was or- 


sell 


ganized. Window displays showed how 
much coal it took to operate major 
electric appliances for a year. The win- 
large lumps of 
from which cords ran to the appli- 
The 
were excellent 

A store Omar, W. Va., 
reported that for the first four months 
of 1955 the total number of appli- 
of the total 
appliance sales during 1954. An open 
house in a Red Jacket, W 
Va., climaxing a promotion marked 
by increased sales, drew 300 people 
Out of these 84 good prospects for ap- 
pliances were lined up. As promotions 
pulled visitors into stores such com- 
ments were heard: “Now I know why 
the president of the coal company has 
an electric range—it still uses coal.” 
“As long as we use electricity our 
people will work, that’s how we make 
our living.” 


dows showed coal 


ances results of these activities 


owner at 


ances sold equaled 84% 


Store at 
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epplied over and under the vor- 
nished cambric tapes .. . then 
thoroughly impregnated . . . 


seamless, impregnated asbestos walls 


Look benecth the braids of different 
kinds of N.E.C. Type AVA wire or cable. 
For the longer life that means real economy, 
look for the seamless, felted asbestos walls 
of Rockbestos A.V.C. Type AVA. 

Each asbestos wall in Reckbestos A.V.C. 
is a dense, non-porous, permanently heat- 
resistant wall... a homogeneous “seamless 
tube” made of long, silky asbestos fibers 
felted to form a continuous wall under and 


over the varnished cambric. Heat dissipa- 
tion is uniform. Dielectric strength is high 
and stays high. The seamless construction 
gives added strength against bending 
stresses. 

Get the complete story on the construc- 
tion and test specifications of Rockbestos 
A.V.C. Type AVA in the new booklet: 


“Specification RSS-88". Write for your ~ 


copy now. 


STOCKED COAST TO COAST 
Stenderd Rockbertos AVL. con 
struction (ME.C. types AVA, AVE, 
etc.) cre avoiloble for immediote 
shipmeat. Coll or write seorest 


ROCKBESTOS ikea -iae corp, |“ 


NEW HAVEN 4, CONNECTICUT 


NEW YORK + CLEVELAND + DETROIT * CHICAGO «+ PITTSBURGH «+ ST. LOUIS * LOS ANGELES * NEW ORLEANS + OAKLAND, CALIFORNIA 
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Boiler Terminology Suggested 


(Continued from page 92) 


electrical generator vary considerably with the pressure 
and temperature of the steam. There are also special appli- 
cations where the steam flow has no direct connection 
with the electrical generation. Examples of such are the 
Public Service Co of New Jersey plant to supply the 
Standard Oil Bay Way refinery (EW, Aug. 1) and the 
Delaware Power & Light plant to supply steam and elec- 
tricity for the new Tidewater Oil Co refinery south of 
Wilmington. Also, there have been many applications of 
a topping high pressure turbine exhausting to a lower 
pressure system. The capacity of steam generators might 
possibly be expressed in Btu’s per hour output, although 
this seems unnecessarily indirect. 

I also suggest that the term “capacity” be used instead 
of the term “rating” because the latter can be confused 
with the term “percent of rating” used many years ago 
before the days of furnace water walls, high pressure, etc. 

C. B. Phillips 
Combustion Engineer 
United Eastern Coal Sales Corp 
Haverford, Pa. 


Hooper Clarifies NAED Story 


lo the Editor 

The story, “NAED Cinches Up Its Belt,” which appeared 
on page 137 of your June 13 issue, was very much appre- 
One section in that news story, however, prompts 
me to “cinch up my belt” and offer a correction. 

In the third paragraph the story states that the associa- 
tion “announced the retirement of major appliance dis- 
tributors from active membership in NAED.” Actually, 
this is incorrect. The action by NAED simply discontinues 
a separate appliance division and commodity committees 
for products in the major appliance and radio and televi- 
sion field. 

NAED emphasized, however, that distributors of major 
appliances and radio and television who do not carry 
products which are reportable for dues purposes may still 
remain or become members in good standing by payment 
of minimum dues. If, subsequently, these distributors take 
on products reportable for dues purposes under the asso- 
ciation’s new product scope, their dues will be computed 
in the usual manner 


ciated 


Arthur W. Hooper 
Executive Director 
National Association of Electrical Distributors 
290 Madison Avenue 
New York 17, N. Y 


Right Figures but in Wrong Columns 


To the Editor: 

The story, “Lighting Hits Its Stride,” on page 91 of the 
July 25 issue looks fine. But we wish your proofreaders 
had noted at the top of page 92 that the summaries in the 
color bands in the last two columns under “per capita 
use” are transposed. Thus, under “large lamps sold” the 
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figures 17.6, 24.5, and 33.4 belong under “lumen hours 
produced,” and the 6.9, 7.4, and 7.8 in the latter belong 
under the former. 

We know how things can go wrong in printing and 
proofreading. We hope you can catch the switch with an 
erratum notice.,,GE’s reputation for accuracy is involved. 

J. L. Tugman 
Application Engineering 
General Electric Co. Lamp Division 
Nela Park 
Cleveland 12, Ohio 


@ We regret the transposition and hope our readers blamed 
us and not General Electric Co. 


Universal Rate Schedule Proposed 


To the Editor: 

One of the most difficult jobs we people in the utility 
business have is trying to explain to our friends and neigh- 
bors how to calculate or check their electric bills. In gen- 
eral, the rate schedules, particularly for residential serv- 
ices, include many blocks or steps, with the additional 
complication of minimum bill provisions, coal cost addi- 
tions, demand charges, etc. Why not consider the residen- 
tial rate schedule simply as the sum of a demand charge 
and an energy charge? The demand charge could be fixed 
for small customers (as limited by the entrance fuses) and 
cover the minimum billing. Demand meters, or at least 
average demand information, will soon be essential. En- 
ergy charges could be changed whenever fuel costs change 
substantially. 

Most utilities don’t even give their residential customers 
copies of their rate schedules, except on special request. 
If we have to maintain such complicated schedules, why 
not send each residential customer once a year a tabulation 
showing the monthly residential bill for various kilowatt- 
hour consumptions from 10 to 3,000, together with a 
copy of the schedule? 

We are one of the few industries which still believes 
that it should charge more to those to whom the service 
appears to be worth more. For instance, we charge the 
storekeeper more than the residential user for the same 
demand, kilowatt-hour consumption, and peak responsi- 
bility. We might ultimately work toward a single rate 
schedule applicable both to the smallest residence and the 
largest factory. 

Such a universal rate need not have over four com- 
ponents and perhaps only three: demand, energy consump- 
tion, and quantity discount, or peak responsibility. Load 
factor or supply voltage might be an element which could 
replace the quantity discount. It would be difficult to 
devise anything more complicated than our present block 
schedules. Our system planners use only demand and 
energy in their cost studies. 

If we had a simple universal schedule, think of the 
money we could save in various departments of the utility 
and the customers we might placate! 

Lifelong Subscriber 
@ Because of local conditions, the writer has requested that 
his name be withheld. But we hope that the industry will 
consider seriously the suggestions which the writer made 
in his letter. 
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HERE'S YOUR N EW 


JUNIOR 


HD MAX-I-METER 


@ A simple method of meas- 
uring current flow 


he junior HD MAX-I-METER is a com- 
pletely weatherproof combination of a 
multi-ratio split-core transformer and a 
thermal type maximum demand ammeter. 
When clamped on a conductor and left in 
position for 30 minutes, it accurately 
measures and records the maximum load. 
Can be installed by any lineman. Flexi- 
ble enough to check many sizes of trans- 
formers. New design weighs 9 pounds. 
Increased core opening (2”) permits in- 
stallation over standard line hose. The 
coil has four ratios terminating at a 
plainly marked terminal board. The 
ratios of the junior MAX-I-METER are 
75/5, 125/5, 250/5, and 500/5. Accuracy 
on all ratios at full scale is 2% plus or 
minus. The marked terminal board per- 
mits the operator to make quick and cor- 
rect ratio changes. 


HD junior HOT LINE MAX-I-METER 


@ Due to increased use of 
higher voltage distribution 
circuits, MAX-1-METERS are 
now equipped with hot line 
fittings permitting installe- 
tion by means of hot sticks 
on either primary or second- 
ary conductors 


| HD junior MIM MAX--METER 


* Both meneetenens and maximum 
ampere readings be obteined when the 
junior MIM MAX-L-METER is installed on a 
conductor. This instrument is identical to 
the junior MAX-|-METER except that it hos « 
r en instantaneous 
thermo! element 


5 the reguier 
MAK \ METERS. 


WRITE NOW 
FOR YOUR MM-2 BULLETIN 


HD ELECTRIC COMPANY 


DEERFIELD, ILLINOIS 
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WASHINGTON COMMENT 





Senator Wants Congress Veto on TVA 


McClellan of Arkansas believes its d 
revenues to expand steam operations. 


As Congress adjourned for the year, the two Democratic 
senators from Arkansas made an anguished plea for legis- 
lation to tighten Congress’ control over Tennessee Valley 
Authority's steam plant growth. 

Senators John McClellan and William Fulbright took 
part in a short discussion on the Senate floor which, on 
the surface at least, went unnoticed by pro-TVA colleagues. 
Their discourse can be found on pp 11253-11256 of the 
Congressional Record, August 2, 1955, 84th Congress, Ist 
Session 

Contained there is a statement by McClellan indicating 
that the TVA board of directors feels entirely free to spend 
its power revenues as it sees fit, whether Congress approves 
or not. McClellan has incorporated exchanges of corres- 
pondence with all three TVA directors. This shows that 
each considers that the board has the right to decide whether 
I'VA should spend its revenues on new steam units. 


A New Wrinkle 


This is a new wrinkle because in the past TVA has al- 
ways come to Congress for specific appropriations for new 
plant additions, It evidently arises from an action taken by 
a Senate appropriations subcommittee earlier this year. 
Ihe subcommittee overlooking TVA funds sought to au- 
thorize the use of TVA revenues for new steam units in 
existing plants. This action was disapproved by the full 
Senate Appropriations Committee. However, McClellan’s 
own inquiries convinced him that TVA might already have 
sufficient legislative authority to build new units with its 
power revenues 

The Arkansas Senator introduced a resolution which 
would require specific permission from Congress before 
I'VA could add new steam power units at its Johnsonville, 
John Sevier, and Gallatin Plants. The Senator explained 
that it was too late in the session for any action on the 


irectors may have right to use power 
Resolution would curb such authority 


measure. But he wanted to get into the record an indication 
that there are some legislators who wish to retain Con- 
gress’ veto power over the board's actions in spending in- 
come on the taxpayers’ investment in the utility system. 

McClellan also called for a determination, if necessary 
by the Supreme Court, as to whether the federal govern- 
ment has the right under the constitution to build power 
plants in individual areas to help those areas meet power 
loads. If it does, he pointed out, as a Senator from Arkan- 
sas he would be Johnny-on-the-spot with a rider authoriz- 
ing a new Arkansas steam plant every time a request for a 
new plant somewhere was submitted. 


Senator's Ire Aroused 


McClellan's ire was aroused when, in communicating 
with the TVA directors, he found it impossible to obtain 
an answer to his questions. A key question went something 
like this: “Do you, as an individual TVA board member, 
intend to vote to proceed with construction of the new 
units, notwithstanding the fact that the Senate Appropria- 
tions Committee refused to endorse its subcommittee’s 
action in authorizing their construction?” 

The four new units under discussion would add about 
1 million kw to TVA’s capacity, cost about $144,500,000. 

TVA's revenues would probably cover the expansion. 
In fiscal 1954, for instance, the agency netted more than 
$28 million from power sales. It could well order $144 
million worth of new equipment on the basis of net yearly 
revenues of this size. 

McClellan has not said TVA should not build the 
new units, nor has he urged Congress to prohibit the board 
from doing so. What he has done is to make clear there 
are those in Congress who don’t want a regional agency 
operating on taxpayers’ money to be free to spend that 
money as it wishes. 


TECHNICAL NOTES 





Relay use in electronic and carrier equipment has grown 
despite efforts to eliminate them and the adjustments they 
require 


Insulation failures of large waterwheel generators have 
been found to double roughly in frequency for each 10C 
rise in operating temperature between 100C and 300C. 


Lower stacks are feasible if induced-draft fans are used, 
but higher stacks are dictated for diffusion of the emission. 


World-wide television is foreshadowed by investigations 
leading to the North Atlantic telephone cables. Longest 
over-water jump in a possible inter-continental net is only 
290 miles 
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Velocity of light has now been pegged at 299,793 +1 km/ 
sec. Thus microwave tests improve on pre-war figure of 
299,776 +4 km/sec. 


Magnetic testing of impulse waterwheel buckets at frequent 
intervals during the last 5 years has disclosed a large num- 
ber of defects on one system. 


Corona loss on 380-kv Swedish lines averages 2 Mw per 
300-mile section. RI does not affect radio reception 100 to 
300 ft away. 


Cooling towers are not fireproof despite the general wet- 
ness. The roof is usually dry, and a fan coupling failure 
has set one afire. 
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ew, radio-active, automatic fire guard ! 


C-O-TWO PRE-DETECTOR SYSTEM 
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Each pre-detector head protects up to 3,600 square feet of area. . 


principle quickly detects all forms of fire... 


This completely new and positive means of spotting fire 
is just what you've always needed and wanted . . . detects 
in the earliest stage, invisible combustion gases, visible 
smoke, slow smoldering, as well as open flame. The 
C-O-TWO Pre-Detector System is simple to install, 
extremely economical to maintain and doesn’t depend 
on thick smoke or heat for actuation. 

As many pre-detector heads as necessary can be con- 
nected together in a single circuit and up to 16 separate 
circuits or spaces handled by one system. With a single 
circuit the pre-detector heads are connected directly to 
the fire indicating cabinet, while with multiple circuits the 
pre-detector heads are first connected to one or more space 
indicating cabinets capable of visually showing by number 
the exact location of the fire. Relays perform such functions 


PYREN 


NEWARK 1 - 


Z 


. harmless radio-active element utilizing ionization chamber 


requires only simple two-wire circuit and insignificont wall space for controls. 


as sounding alarms, closing fire doors, shutting down 
ventilation and releasing fire extinguishing systems. 

The C-O-TWO Pre-Detector System has been subjected 
to extensive testing and carries Underwriters’ Labora- 
tories, Inc. listing, as well as Factory Mutual Laboratories 
approval. Proven pilot installations have been made in 
such diversified properties as a television station, an 
electric power company network analyzer room, a rail- 
road signal tower, an airline flight training equipment 
room and the offices of an insurance company. 

Don’t take unnecessary chances any longer... the 
extensive fire protection experience of PYRENE— 
C-O-TWO over the years is at your disposal without 
obligation. Get complete facts about this new C-O-TWO 
Pre-Detector System today! 


E-,— Cc-O-TWo 


NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 


COMPLETE FIRE PROTECTION 
portable fire extinguishers . . . built-in fire detecting ond fire extinguishing systems 


CARBON DIOXIDE « ORY CHEMICAL * VAPORIZING LIQUID * SODA-ACID «© WATER + CHEMICAL FOAM + AIR FOAM 
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FINANCE & REGULATION 


Security Sales... 


. .. to public totalled $431.6 
million for ‘55 second quarter, 
best since like ‘54 quarter 


Security sales to the public by elec- 
tric companies for the second quarter 
of 1955 amounted to $431.6 million, 
the best since the same quarter of 
1954 when $798.2 million was re- 
corded. However, for the first half 
of 1955 sales totalled $857.9 million 
ss compared with a record high of 
$1.4 billion shown in the like period 
if 1954. “New money” financing ac- 
ounted for $729.5 million in the first 
1955. This compared 
with $1.1 billion for the same period 


1954 


x months of 


Direct sales of debt and preferred 
ck 


to institutional investors for the 
half $70 million 
us $110 million for the like period 


amounted to 


Interest Rates Increase 


Interest rates stiffened in the first 
half of 955 The yield on | S. 
lreasury bonds ior 1967-72 
‘ t from 2.57 at Dec. 31, 1954 

2.72 at March 31, 2.80% at 
June 30, and to 2.91 at August 4. 
Electric company bond yields also 
shot up. First quality bonds yielded 
4.0 i June 30 (see chart) as 
igainst 2.99% ut March 31 and 

89 at Dec. 31, 1954. The yield of 

was the highest since the end 

{ the fourth quarter of 1953 when it 

od +07 

While bonds and preferred stock 
elds were on the upside, second qual- 
y common stock yields were down 
from 4.75 at the end of December 
to 4.52 at June 30. Likewise the 
third quality common stock yields 
went from 5.16% to 4.74 during 
the same period 


Since the end of the second quarter, 
money has become even tighter. First 


quality bond yield has jumped to 
3.08 at August 4 while the three 
quality common stock yields have 
gone down from the end of June. 


The higher interest rates over the 


last few months may be influencing 


i number of companies to hold up 
their financing plans. Security offer- 
Ings have been very slow since May. 


In June there were only three issues 
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Public Offering Electric Utility Securities 
(Thousands of Dollars) 


Bonds, Notes, and Debentures 
Preferred Stocks 
Common Stocks (b 

Total (b 


Bonds, Notes, and Debentures 
Preferred Stocks 
Common Stovks (b 


Tetal (b 


Source: Reis & Chandler, Inc 
Notes 
Co bonds 


First Half of 1955 


New 
Money 


476,174 

72,438 
180,894 
729,506 


Second Quarter of 1955 


265,970 
41,571 
78,341 

385,882 


First Half of 1954 


New 
Other Tetal Money Other 
115,396 591,570 694,504 220,846 
9,817 82,255 167, 78Xc) 70,304(c) 
3,150 184,044 267 682 1 ,92&{c) 
128,363 857,869 1,129,971(c) 293,076(c) 


42,600 308,570 281,654 180,846 
41,571 121, 15Sc) 70,304) 
3,150 81,491 142,229 1,926) 
45,750 431,432 545,108(c) 253,076 c) 





Total 
915,350 
238 08% c) 
269 608(c) 
1,423,047(<) 


Second Quarter of 1954 


462,500 

191 45% c) 
144,22Kc) 
798,184 <) 


2) Includes $60 million Commonwealth Edison Co's Gas Divisional Lien bonds now Northern Iilinois Gas 
b) Does not include sales of stock acquired in exchange for stock of another company, and (c) Revised 





of debt offered to the public; one pre- 
one common 
These were all 
received by the investors. In July not 
a single debt issue was offered com- 


ferred stock 
stock offering 


issue, 


and 


petitively 
ferred stock issues and two 


well 


August 22, 


but there were three pre- 


common 


stock issues of rights to stockholders. 
They were well received by investors. 
(Continued on page 212) 
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specialist —— 


MOTOROLA 


Whether you're just discovering all the 
advantages of a specialized communica- 
tions system, or adding to your present 
one, you need expert professional coun- 
sel. With over 25 years of pioneering and 
experience exclusively in electronics, 


Motorola Communications Engineers are 
well qualified to help you solve all your 
communications problems. By producing 
such a great variety of basic equipment, 
we can integrate it to provide a custom- 
made communications system at produc- 
tion line prices. Unexcelled engineering 
skill, a creed of quality products and 
customer service stand back of the 
Motorola representative in your area. 
Let him show you how the various time- 
saving, profit-making communications 
tools will help you. Write, phone or 
wire today. 


MOTOROLA 


2-WAY RADIO 


MOTOROLA COMMUNICATIONS & ELECTRON 
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Communications 
planning requires 


the communications 














TWO-WAY MOBILE RADIO— vehicular 
and base station equipment for every 
epplication. 





MICROWAVE SYSTEMS— multi-channel 
point-to-point message, control and video 
circuits. 





VOICE FREQUENCY CARRIER— 
frequency-shift carrier for control and 
communications. 





SERVICE — Installation, maintenance, 
ports, continving customer service. 





POWER LINE CARRIER—FM power line 
communications and aperiodic coupling 
units. 






Zt 


TWO-WAY PORTABLE RADIO-- 
Handie-Talkie® portable radiophones 
and “Handie-Micto-Talkie” transmitter. 


4 


SUPERVISORY CONTROL—All-tone 
systems for remote control and indication. 





SYSTEMS ENGINEERING— Sound plon- 
ning, complete surveys, practical inte- 
grated systems design. 





FINANCE — Purchase, conditiona! sole, 
lease (with or without equity), with single 
contract installction and meintenance if 
desired. 


eeeeeevee eee eee e eee eeeeeeeeeeaeeeeeeeeeeee 


>. 

7 

> 

. . ° 

Motorola is the only complete supplier of communications . 

S and control equipment for the power utility industry — . 
. specialized engineering ... product ... customer service... . 
. parts... installation... - 
maintenance... finance... lease. - 

“The best costs you less —specify Motorola.” S 

> 

> 

> 
eeereeeeeeeoeeeeeeeeeeeeeeeeeneeeeeeeeeeeee 
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Security Sales Today's Utility Yields (%) 


(Continued from page 210) 
The schedule in August is also light 
(see Financing table). It shows that 
California Electric Power Co is 
scheduled to offer 230,000 shares of 
common stock on August 23 and $6 
million of first mortgage bonds due in 
1985 on August 30. Both issues will 

be offered on a competitive basis. 


Quolity 


Interest rates will probably continue 


Preferred Common 


upwards due to mounting concern by 
the government that the nation’s 
economy is being subjected to infla- 
tionary pressures from the over-ex- 


Bonds 


tension of credit, increases in wages, 


2nd 3rd 4th Ist 2nd J 
1954 1955 


etc 
The following are some recent de- 


velopments to tighten the credit pic- BONDS PREFERRED STCCKS COMMON STOCKS 
ture 


QUALITY Ist ist ind Ist 
1. The mortgage peri d on hous 


ing was shortened from 30 to 25 years 3.10 3.95 


and the down payment was increased. 46 5.08 5.8 


2. The U. S. Treasury bill rate in- 


creased to 1.85%, the highest since 


one . 
the fall of 1953 Utility Earnings 
3. The “prime rate” was increased asidiiieatin tim 
ZAR! x z 
by New York City banks to 3% % PERIOD NET INCOME COMMON SHARE 
highest level in 22 years. This is the COMPANY MONTHS ENDED 1955 1954 1955 1954 
interest charged by big borrowers - an sical 
Arizona Public Service 12 June $5,175,000 $4,312,000 $1.48(a $1. 46/a 
Commonwealth Edison, con- 
4. The Federal Reserve Board has solidated June 45,254,568 39,417,083 38 
Kentucky Utilities 2 June 6,311 5,278,199 
Lake Superior District Power 2 June 1,041 1,016,835 
rates The rate went to 2%, but Northern States Power (Minn.) June 18,223 615 , 583 
Cleveland's rate will be 214%. the Fennsyivania Power & Light June 21,767 046,131 
: EF ublic Service of New Mexico 12 June i 329,081 
highest rate that any FRB has charged Puget Sound Power & Light aieie 47 146.532 
since March 1954. This is the second Rockland L.ght & Pow er 12 June 925,170 
Southern California Edison June 28 289,704 
Texas Power & Light June 592 6% 
has been increased. Previously it had Tucson Gas, Electric Light & 
jumped from 1 to 134 Power June 649 647,219 72 48 
Utah Power & Light 2 June 705 5, 056 , 360 i8 45 


sa: . Western Light & Telephone June 916 186 784 Sl(c Alc 
Utility Needs Estimated Wisconsin Public Service June 909 000 459 ,000 62l(a 59a) 


with the best credit 


approved increases in the rediscount 


time this year that the rediscount rate 


FRB hi nnounced that > av- 
R ena ounced that the a Notes—(a) Based on average nurnber of shares; (b) Based on 1,632,188 shares in 1955 and 1,526,153 


erage rate charged on short term shares in 1954; and (c) Based on 457,397 shares in 1955 and 392,182 shares in 1954 
loans to business firms by New York 

City banks was 3.23% in the first 

half of 1955. This compared with Utili Fj : 

3.24 three months earlier and ility inancing 

3.27 i year ago AMOUNT OF 


OFFERING OFFERING YIELD TO 
COMPANY AND DESCRIPTION 00c PRICE PUBLIC 


Even though financing plans at 
present are not active as they have . 
Keen. Electrical World has estimated SCHEDULE FOR AUGUST—SEPTEMBER 
BONDS BID DATE 
California Electric Power—ist mtg due 1985 $6. 000 Aug. WO 
xccording to present planning, some Utah Power & Light— ist mtg due 1985 15,000 Sept. 13 
Ohio Power—Ist mtg 17,000 Sept. 20 
Pacific Power & Light—Ist mtg due 1985 10, 000 Sept. 27 


that the electric industry will spend, 


$66 billion for plant additions in the 
next 15 vears. This will make it neces- 
sary for electric companies to sell PREFERRED STOCK 


Public Service Electric & Gas —250,000 sh $100 par 


t $40 bil . c . 
about $40 billion in new securities tO 64.1, power—60,000 sh $100 per 


keep up with this large construction 

COMMON STOCK 

Califorma Electric Power—230,000 sh 

come from internal sources of the Housatonic Public Service—14,817 sh (to be offered 
companies. It is also estimated that commonholders on 1-for-25 basis, record Sept. 5 to 


a £26 » diet exyure Sept. 26) 
another $25 billion will be needed in Utah Power & Light—177,500 sh 
temporary bank loans over this period 


program. The other $26 billion will 
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STATISTICS 





Power Statistics ... 


Latest Preceding Annual 
Month Month Year Ago Change 
Capacity June 107 .62 106.32 95.31 12.9 
H Peak—Class I Systems million kw June 86 .6 83.9 78.1 10.8 
Estimated Dec. °55 Peak May % 6 % 6 95.8 08 
4 Production— billion kwhr May 43.35 42.03 37.43 15.8 
i hydro 9 81 10.47 10.35 5.1 
4 fuel 33.54 31.56 27.08 23.8 
Sales—billion kwhr May 39.57 39.56 33.60 17.8 
' residential 9 71 10.54 8.88 4 
f commercial 6.18 6.14 5.68 8.8 
‘ industrial— includes sales to AEC 21.35 20.51 16.89 26.4 
other 2.33 2.37 2.16 7.9 
; Fuel Consumption May 
coal—million tons 10.76 10.12 8 67 24.1 
oil— million barreis 4 88 5 68 4.25 149 
dl gas—billion cu ft 103.43 92 82 94.70 93 
d Net Income Class A & B Co's—$ million. May 93 47 105.46 85.52 93 
Indexes: 1947 —49 = 100 
FRB Industrial Production June 138 138 124 11.3 
ENR Construction Cost July 138.4 137.5 135.0 2.5 
BLS Cost-of-Living June 114.4 114.2 115.1 0.6 
' NEMA Sales June 
insulation materials 158 154 124 27.4 
electric appliances 122 110 102 19 6 
household refrigerators 105 104 82 278.0 
Wholesale prices June 
motors and generators 120.8 120.8 123.7 2.3 
transformers and regulators 127.3 27.3 128.1 0.6 
switchgear and fuses 135.6 135.6 135.1 04 
GNP—annual rate—$ billion 2nd Qtr. $385 $375.3 $357 6 77 
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PROFESSIONAL SERVICES 


il Park Place, New York Citi 
36 State Street, Albany, N.Y. 


BLACK & VEATCH 


Consulting Engineers 
Electricity Water Sewage Industry 


, Design. mon of 
Investigations, Valuations and Hates 


4706 Broadway Kansas City 2. Missouri 


THEODORE D. BROSS 
& COMPANY 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
176 Enficid &8t Hartford, Conn. 


DAY & ZIMMERMANN, INC. 


Engineers 


Design . Construction Management 
Investigations and Reports 


New York Philadelphia Chicago 


Doble Engineering Company 


Blectrical Insulation Bagineera 


Field Testing and Maintenance of High oc 
Insulation, Special Problems in Electrical 
munications 


Office and Laboratory: Dobie Park 
Box 344, Belmont 78, Mass (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr., Chicago, TL 


ELECTRICAL TESTING 
LABORATORIES, INC. 


mechanical, photometric, radiometric 
a) laboratories, rendering testing, re- 
and aasocieted services, including certifica- 
inepections at factories and Geld investigations. 


2 Rast End Avenue at 79th St., New York 81, N. Y. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Cometruction & Maintenance 


Transmission— Distribution Communication Lines 
Substation, Radio and Television Towers 


44 Griswold 8t Binghamton. N. Y 


FORD, BACON & DAVIS 


Engineers 
DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢« REPORTS 


New York * Chicago * Los Angeles 


GILBERT ASSOCIATES, Inc. 


Bagtmeere + Consultente + Constructors 
Reading, P's 

Engineering and Design ¢ Construction Supervision 

Industrial * Sanitary ¢ Safety 
Chemical Laboratory Services 

Business and Koonomlc Research 
Industrial Relations « Purchasing 

New York Phtladeiphia Washington 

Retne Maniie Medellin 


HARZA ENGINEERING CO. 


Consulting Engineers 
EK. Montford Puctk 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 
Transmission Lines, Substations 
1384 Holly Avenue, Columbus, Ohio 


S. E. HUEY & CO. 


Engineers & Surveyors 
SURVEYS FOR ENGINEERS 
Louisiana 


JACKSON & MORELAND 


Engineers and Consultants 
Design and Supervision of Construction 
Examinations— 
Heports Appraisals 
Machine Design—Technica! Publications 
Boston New York 


M. W. KELLOGG 


Piping System Design Analyses 


Unique piping system model tester as well 
as modern I83M card programming com- 
puter available for low cost, accurate an- 
alyses of the most complex piping systems. 


The M. W. Kellogg Company, 
225 Broadway. New York 7, N. Y. 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 
POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility «¢ Industrial ¢ Chemical 
1200 N. Broad St., Philadelphia 21, Ps. 


PETER F. LOFTUS 
CORPORATION 


Design and Consulting Engineers 
Electrical « Mechanical ¢ Structural 
Civil ¢ Thermodynamic ¢ Architectural 


First National Banat Betiding 
F\ttsburgh 22, Pennsylvania 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES—RATE CASES 
BUSINESS AND BCONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT. APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St.. Chicago 


THE LUMMUS COMPANY 


Engineers and Constructors 
385 Madison Ave., New York, N. Y. 
Chicago Houston . . London 


Paris . . The Hague Montreal 
Caracas .. Bombay 


CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projecta, 


Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Mass. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 
Engineers .. Purchasing . . 
Specialists in Financing 
Accounting and Other Operations 


231 So. La Salle St. Chicago 4 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors Reports and Surveys 


New York New York 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn &t. 
Chicago, Il. 


F. W. SCHEIDENHELM 


Conaulting Engineer 
Hydraulic Engineering, Hydro-electric Development, 
Water Supply, Flood Control, neering Problems 
relating to Water Rights and Water Power Law. 
Appraisals 


50 Church Street, New York 7, N. ¥. 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 
Mah: Office S% Center Street. Rutland. Vt 
Branch Offce—4612 Wilkinson Bivd., Charlotte. N. C 


UTILITIES LINE CONSTRUCTION 


COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


606 York Road Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design « Comstruction ¢ Reports © Appraisals 

80 Brosd Street, New York 4 
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AT THE GM POWERAMA- 


a practical demonstration of 
ELECTRO-MOBILE POWER 


, © 
“(e 


Four Electro-Mobile rail units and one highway unit 
will supply all electric power for 22 acres of exhibits 
at Genera! Motors’ big “World's Fair of Power” on 


Chicago's Lake Front from Aug. 31 to Sept. 25 


Power for operating displays and night lighting of the 
“Powerama,” biggest industrial exposition of its kind, 
posed a costly power supply problem for temporary 
installation to supply a large demand for a relatively 
short time in an isolated area 


This problem was solved by the use of Electro-Mobile 
Power, conveniently moved into the exposition site 
near Soldier Field in cooperation with the Chicago 
Park District, just a few days ahead of the opening 
date. 


After conclusion of the “Powerama,” these units, in- 
cluding two for the Commonwealth Edison Company, 
will be moved to other locations where they can meet 
utility needs in a wide variety of economic applications. 


(5) Erectro-Morive Division 


GENERAL MOTORS « La Grange, lilinois 


in Canada: GENERAL MOTORS DIESEL. LTO., London, Ontario 
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Exide -equipped! The Jersey Central Power & Ligh t Cor 


ide the 





most dependable and durable power source for 


npany's South Amboy plant rei 


the unfailing operation of vital 


P= Ot geen ae 
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ies on Exides. They pro 


electrical equipmer 


Switchgear operation assured for 


JERSEY CENTRAL POWER & LIGHT by Exide-Ilanchex Batteries 


The positive operation of switch- 
gear is assured by the dependable 
performance of Exide Batteries 
They control the switchgear equip- 
ment in the South Amboy Plant 
Power & 


pictured above. 


of the Jersey Central 


Light Company 


EXIDE-MANCHEX FEATURES: 


DEPENDABLE POWER which assures 


instant operation of circuit 


breakers 

LARGE RESERVE OF POWER for all! 
control 
lighting 
STATE OF CHARGE EASILY DETER- 
MINED by simple hydrometer 
reading 


circuits and emergency 


NO ELECTROLYTE CHANGE during 
entire life of battery 


LOW COST MAINTENANCE— water 
needed only twice a year 


LARGE CAPACITY IN SMALL SPACE 


EXCEPTIONALLY LONG LIFE... 
low cost for owning and operating 


These are the performance and 
operating features of the 
Exide-Manchex battery which 
make it your best power buy 


AT ANY PRICE. 


Get more details! For complete 
data on Exides used in switch 
gear control, emergency light and 
power, send for Bulletin 210 
Call your nearby Exide branch 
office for complete battery engi- 
neering service. 


Exide-Manchex Batteries, like those relied upon at the 
South Amboy plant of the Jersey Central Power & 
Light Company, are also used by electric utilities all 
over the country. Exide-Manchex Batteries are your 
best switchgear power buy—AT ANY PRICE! 


> 
Exide INDUSTRIAL DIVISION, The Electric Storage Battery Company, Philadelphia 2, Pa. 





Now 


Pneu-Draulic Operators 


used on 30 power systems 


In the last six months, 15 more power systems 
have installed Allis-Chalmers hydraulically oper- 
ated circuit breakers. 

This is remarkable acceptance and it’s due to 
several reasons. Pneu-Draulic operators are both 
simple and reliable . . . and they eliminate such 
common operating problems as moisture, conden- 
sation, dust and dirt. 

Repeat orders are growing, too. This in itself 





is proof of the excellent performance of breakers 
with these operators under a wide range of field 
conditions. 

Isn’t it time you try an Allis-Chalmers breaker 
with Pneu-Draulic operator on your system? 

Get information from your nearby A-C office 
or write for Bulletin 71B7942. Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


Pnev-Draviic is an Allis-Chaimers trodemork. 
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